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PREFACE. 



A considerable edition of the little volume entitled an 
1 Outline of Mineralogy and Geology’ having been near- 
ly, and very unexpectedly, exhausted, in the short space 
of a few months, it became a subject of consideration, 
whether it could be so enlarged as to render a second 
edition more interesting and valuable, without greatly 
increasing the size and price of the book. It occurred 
to me, that it might be possible further to illustrate the 
subjects on which it treats, by introducing some account 
of the more important minerals, with general observa- 
tions upon such as should be omitted. But, vjben con- 
siderable progress had been made, it assumed such a 
patch-work character, that I resolved to re-publisb the 
‘ Outline,’ with such alterations only as might seem es- 
sential to be made ; more especially, as partial descrip- 
tions would completely alter its character, without fully 
answering the purpose of their introduction. Its object 
will therefore ne, as before, rather to awaken inquiry, 
tbaq to satisfy it. 

The attempt to improve it, however, served to con- 
vince me, that, if descriptions, of individual minerals, 
together with some account of the places and circum- 
stances in which they are commonly found, were collect- 
ed with tolerable fidelity, from the best authorities, and 
comprized in a small volume, it would prove instructive 
to the young mineralogist ; more especially, if divested 
of technical and scientific terms, as much as the nature 
of the subject will allow. This feeling was an incite- 
ment to undertake the labour of selecting, which, at best, 
is but an humble occupation. 
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It next became an object to determinate t be order in 
which these descriptions should be placed : and when it 
is considered that any one of the several arrangements 
tha* have already been promulgated, might have been 
chosen, I can scarcely hope to escape censure for having 
adopted one, that, in some respects, differs from them 
all ; my apology is, that not one of them was adapted 
to my purpose. 

In the introduction to Aikin’s ‘ Manual of Mineralo- 
gy,’ an attentive perusal of which I wish again to recom- 
mend to the student, there are some excellent remarks 
on the prevailing arrangements of minerals. From all 
that has hitherto been done, it may be argued, that the 
very nature of the substances comprehended in those 
arrangements, forbids tbe construction of any one against 
which many well-founded’ objections cannot be raised ; 
and wbereib there shall not be much that is arbitrary* 
and consequently, dependent one some particufarviews} 
or some favorite theory. Hitherto, no natural classifi- 
cation of minerals has been discovered : either this 
most desirable object cannot be attained, or the science 
is not yet sufficiently understood to allow, of its accom- 
plishment 

It cannot, however, be denied, on the one hand, th# 
tbe science of mineralogy is greatly dependent on that 
of chemistry ; nor, on the other, that its acquirement 
should be regarded as preliminary to that of geology.— 
It therefore seemed indisputable, that if it were possible 
to exhibit the science in such a point of view, as that its 
dependence on the one, and its intimate connexion with 
the other, should become apparent, the result would be 
advantageous to the student. 

With these objects principally in view, peculiar atten- 
tion has not always been given to the enumeration of 
all the nicer characteristics of each mineral, nor to the 
maintaining of one exact order ef description. This has 
been done by Aikin, in bis ‘ Manual of Mineralogy,’ with 
all tbe fidelity which a precise and scientific detail of 
these characters requires. It has rattier been my inten- 
tion to give, in familiar language, the more important 
mineralogical and geological characters of each, so as 
to enable the student, by such acquaintance as he may 
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thus familiarly gain with the objects of his study, to cod* 
suit with advantage the more scientific works of abler 
mineralogists. Consistently with this intention, expla- 
nations o? about one hundred terms, commonly used in 
mineralogical description, are given at the end of tbe 
Introduction ; which includes an enumeration of mineral 
elements and constituents, together with a brief view of 
their chemical characters, and remarks tending to shew 
their mineralogical and geological importance. The 
order in which the individual minerals have been des- 
cribed, and which is exhibited in the Table of Contents, 
was governed by an attention to the same objects. 

Thus, siliceous minerals are first described, because it 
is estimated that silex forms tbe largest proportion of the 
oldest and most abundant primitive rocks : and all 
earthy minerals, of which silex is the largest ingredient, 
are a? ranged under that head ; beginning, chemically, 
with silex in its purest form, and proceeding to such as 
consist of that and another earth, as silex and alumine, 
then to those consisting of silex and lime, &c. and after- 
wards, to such minerals as are chiefly constituted of three 
or more earths, terminating with tbe most compound ; 
and regarding the iron, manganese, fcc. involved in ma- 
ny of them, only as accessary constituents. The other 
earthy minerals are proceeded with in like manner, ar- 
bitrarily selecting such as contain the rare earth, glucine, 
and placing them under that head, except that the Ga- 
dolinite, which also contains the still more rare earth, 
Yttria, is placed under the latter. In regard to metal* 
liferous minerals, tbe rules I bad prescribed for tbe or- 
•derof description, could not always be adhered to with- 
out involving some absurdity ; for instance, in the ore 
ealled White Silver, that metal is an ingredient, accord- 
ing to one analysis by Klaproth, in the proportion only 
6f about 2 per cent. ; but it would have been altogether 
ridiculous to have placed a substance bearing the name 
df White Silver, among the ores of Lead, to which, ac- 
cording to tbe proportions of its ingredients^ it properly 
belongs. * 

■' In order to avoid too greatly the appearance of a 
Scientific work, every mineral has been described only 
Under the name or names by which it is commonly dis- 



vi 



PREFACE. 



tinguished ia our own country. The synonyms may be 
found in Aikin’s ‘ Manual/ and still more at laage in the 
useful ‘ Mineralogical Nomenclature’ of Allan. 

This compilation, for it includes but little that is new, 
has been selected from tbe works of the most expe* 
rienced mineralogists ; chiefly from those of Hauy^ 
Brongniart, Jameson, the Chemical and Mineralogical 
dictionary of Aikins, and the Manual of Aikin ; but, con- 
sidering the purpose of the book, it seemed unnecessary 
to acknowledge the numerous quotations from those and 
Other works in a more particular manner, by repeated 
reference to their pages. 

It is common with the beginner to ask for some means 
by which he may be enabled at once to recognise any 
mineral that may present itself to his notice. To this 
inquiry, it may be replied, that, without the aid of study 
and experience, no means sufficiently precise can be 
hoped for in a science which is without a natural ar- 
rangement ; and which therefore is divested of tbe cer- 
tainties belonging to the study of the animal and vege- 
table kingdoms; A studious comparison of their cha- 
racters, with the descriptions published in the works of 
mineralog ; sts, might possibly enable the student to ac- 
complish this desirable object. This method is un- 
doubtedly tedious ; and in most cases, the best rules 
that have been laid down, pre-suppose certain previous 
attainments ; but the labour would be materially lessen- 
ed, if tbe individual specimens were well characterized, 
and properly designated. The most effectual and ad- 
vantageous method of acquiring a competent knowledge 
of minerals is undoubtedly that of personal instruction. 
The superiority which France and Germany have ac- 
quired in mineralogical science, is, doubtless, in a great 
measure, to be attributed to the facility of obtaining in- 
struction, both public and private ; of which there waa 
an almost total deficiency in this country, until very 
lately. Each of our Universities has now its professor, 
and private, instruction begins to be attainable. The 
metropolis and its neighbourhood are not without ad- 
vantages v in this respect. Lectures are given at the 
Royal and Surry Institutions. The time and attention 
of Mrs. Lowry, of Titchfield Street, whose hue collec- 
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tion of minerals, models, and instruments used in the 
mineralogical and geological researches, cannot fail, un- 
der her instruction^ of being advantageous to her pupils, 
are occasionally given to this object: and T. Webster, 
of Buckingham Place, Fitzroy Square, who is draughts- 
man to the Geological Society, and has the immediate 
care of its valuable collection, and whose acquirements 
may thence be estimated, also dedicates a part of his 
time to instruction in the sciences of mineralogy and 

{ 'eology, as well as to the teaching of drawing ; a know- 
edge of which is intimately connected with those 
sciences, and in the instruction of which he has adopted 
the most expeditious and advantageous methods he can 
devise. 

Instruction in crystallography is also attainable. N. J. 
Larkin, of Gee Street, Somer’s Town, who is a teacher 
of the mathematics, is in the habit of teaching their ap- 
plication to the theory of crystallization of Hatty. A 
perfect knowledge of this most beautiful theory can only 
be attained by a correct statement of the mathematical 
principles on which it is founded ; nevertheless, the the- 
ory is also taught mechanically by N. J. Larkin, in a few 
lessons, by the assistance of models. These models cut 
in box-wood, may be had of Bate in the Poultiy, and 
Mawe in the Strand, at one guinea each, as well as com- 
plete sets of models of all the crystals described by HaUy 
m his Treatise on Mineralogy, from eight pounds to six- 
teen pounds the set, according to the kind of wood of 
which they are made : they are cut by N. J. Larkin 
with great accuracy and beauty. 

In the descriptions of individual minerals included in 
this volume, it was my wish to have given a somewhat 
detailed account of their crystalline forms. This I found 
to be impossible, without increasing the size of the book 
considerably. As, however, I conceive that it would mate- 
rially tend to facilitate the progress of the young mine- 
ralogist, it is my intention, at some future time, to publish 
a view of the theory of crystallization, unless it shall be 
accomplished by some abler hand. This view will not 
be illustrated by the application of its mathematical 
principles, and will therefore be only mechanical ; but 
it will necessarily be accompanied by Numerous figures, 
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illustrative of the theory, and of the transitions of crystal- 
line forms. 

It is probable that some who may look into this vo- 
lume, may judge that if the descriptions bad been more 
at length, more precise, and more technically scientific, 
they would have been more valuable, and consequently 
of more general interest. Such as may be induced to 
pass this judgment upon it, are entreated to advert to 
the main purpose of the publication. But, the simplicity 
of the design, and in all probability, the manner in which 
that design is executed, will deter the scientific from 
perusing a work which is manifestly intended only for 
the beginner-*— only as a first step for the student— and 
which, in reality, has little claim to the notice of the 
mineralogist 



W. P. 



London, March, 1819. 
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PREFACE, 

B? THE WRITER OF THE AMERICAN NOTES* 



When the American Publishers first requested me to 
furnish additions to Mr. Phillip’s work, I hesitated 
about the undertaking. My doubt arose from the amount 
of information already extant in several valuable pub- 
lications, upon Mineralogical subjects. 

The Medical Repository, from its commencement 
in 1793, to the present time, is replete with such intelli- 
gence. The second volume of that Journal, contains 
the circular address of the first Mineralogical Society 
known in the United States : an association, of which I 
had the honour to be the president, and with the hono- 
rable Samuel M. Hopkins, George J. Warner, Esq. and 
other early and zealous labourers, strove to arm every 
hand with a hammer, and every eye with a microscope. 

Woodhquse’s Edition Chaptal’s Chemistry, 
contains many excellent observations, as it was published 
during 1807, and was considered by me as one of the 
best works of its time. 

The American Mineralogical Journal of Archi- 
bald Bruce, M. D. which was concluded in 1814, is an 
important collection of fact& and observations, tending 
to elucidate the Mineralogy and Geology of the Fredo- 
nian States and Territories. But above all, Professor 
Gleaveland’s Elementart Treatise, published in 
1816, is so rich in domestic as well as foreign materials, 
and so generally and justly in the hands of students and 
Qtber inquirers, that it seemed to supercede, in a great 
degree, the use of other books. It was notwithstand- , 
ing, represented to me, that a more cheap, portable and / 
compendious manual of the Science, was demanded,* I 
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and that an impression of the present performance* 
would be immediately begun. 

I therefore abandoned my scruplues, and determined 
io compose a few notes, for the purpose of giving more 
interest to the present edition. Where the matter of 
them has been borrowed, t have endeavoured to make 

} >roper acknowledgement of the source ; believing, that 
or good deeds, every person ought to receive all the 
praise that is due to Dim. Wherever there may be 
omissions in this respect, the reader is assured they do 
not proceed from an intention to withhold commenda- 
tion. 

My own collection of facts and specimens would have 

J >ermitted me to have been much more ample and dif- 
use. Indeed, it was a task of considerable difficulty, to 
restrict myself to the actual limits ; there was never- 
theless a reason for it. The description of many of the 
specimens in Geology, which my cabinet contains, 
having been already submitted to the public, there was 
less necessity to travel out of the province of Mineralogy 
on the present occasion. 

I must however observe, that additional exertion, 
would have rendered this edition more complete, and 
that, from the rapid influx of materials, a future im- 
pression may be rendered incomparably more valuable. 

It is very remarkable, how much 1 am indebted to 
Ladies , and to Military (gentlemen , for specimens. I 
hope their example will be fallowed by all other classes 
of Citizens. 

SAMUEL. L. MiTCHILL. 

JVew-Torife, May, 1818. 
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The investigation of the structure of tbe earth belongs 
to tbe science of Geology. It may however be interest* 
ing to take a rapid survey of tbe present state of our 
knowledge respecting it, were it only for tbe sake of 
showing its intimate connexion with mineralogical pur* 
suits. 

In speaking of tbe earth and of our knowledge of its 
structure, it is essential that tbe limited extent of that 
knowledge should always be had in remembrance. We 
are acquainted with it, only to a very inconsiderable 
depth ; and when it is recollected that, in proportion to 
tbe bulk of tbe ear lb, its highest mountains are to be con* 
sidered merely as the unimportant inequalities of its sur* 
face, and that our acquaintance does not extend in depth, 
more than one-fourth of the elevation of these moun* 
tains above its general level, we shall surely estimate our 
knowledge of tne earth to be extremely superficial ; that 
it extends only to its crust. 

Tbe term ‘ Crust of tbe Earth’ therefore relates only 
to the comparative extent of our knowledge beneath its 
surface. It is not used with tbe intention of conveying 
an opinion that the earth consists only of this crust, or 
that its center is hollow^ for of this we know nothing* 
The term may not be philosophical, but it is convenient. 

The structure of the crust of tbe earth is jnost readily 
studied in mountains, because their masses are obvious; 
and also because, as they are the chief depositories of me- 
talliferous ores, the operations of the miner tend greatly 
to facilitate their study. Mountains are composed of mas* 
ses which have no particular or discernible shape : or, 
as is more commonly the case, of strata or beds, either 
horizontal or oblique, sometimes nearly vertical. 

^ B Digitized by CjO 1 .0.- 
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In these masses and beds, different structures bare 
been observed. Some of them are crystalline ; that is to 
aay, are composed of crystals deposited in a confused 
manner, as io granite, or of crystals imbedded in some 
Other substance, as in porphyry. These crystalline 
rocks contain no organic remains; and, as they are 
always found beneath, never above, those which do con- 
tain them, they are considered to have been of earlier 
formation, and therefore have been termed primitive 
rocks . 

Other mountain rocks have no appearance of crystal- 
lization ; but, on the contrary, seem rather to have been 
formed by the mere falling down, or settlement, of the 
substances of which they are composed, from the solution 
which contained them. These are always found above, 
never beneath, the crystalline rocks ; and often contain 
a Tast abundance of organic remains, both animal and 
vegetable. The more ancient of these, or such as con- 
tain the remains of animals of which the genera and spe- 
cies are extinct, are called Transition rocks : the more 
recent, or such as contain the remains of animals in some 
degree, or perfectly, resembling those inhabiting our 
oceans, are called Floetz or Flat rocks, because their po- 
sition is considerably, or perfectly, horizontal : the for- 
mer have received the name of Transition, as connect- 
ing the primitive with the floetz rocks. By many mi- 
neralogists the transition and the floetz are classed toge- 
ther under the name of secondary rocks . 

Primitive and secondary rocks have suffered consider- 
able change and ruin from causes which it is not our pre- 
sent object to notice ; and their disintegrated portions, 
having been formed anew, now constitute that peculiar 
description of deposite which is termed alluvial , and 
which therefore consists of the debris of other rocks. 
Such are clays, gravel, sand, &c. and these often con- 
tain the remains of land and amphibious animals, and 
fish : they are found above the preceding, sometimes 
testing immediately upon primitive rocks. 

But there is still another and a very different kind of 
rock, abundantly found in certain countries, which may 
In a great measure be considered, like the preceding, as 
. resulting from the ruin of rocks, but from an opposite 
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cause, or by an agent directly the reverse, viz. by fire \ 
constituting those known by the name of volcanic rock t 
many of these strongly bear the marks of heat, and even 
of fusion ; some, on the contrary, offer no evidence of 
tlieir having been subjected to heat. 

Lofty mountains composed of primitive rocks usually 
present rugged and uneven summits, and steep acclivities 
on the sides, as though they had suffered by convulsion. 
Such as are wholly or externally composed of secondary 
beds or strata, are less rugged on the summits and sides ; 
their summits are flattish, or so^newhat rounded, and their 
sides present acclivities more easily accessible; and are 
still more so when covered by alluvial matter, which 
serves to fill up their roughnesses and hollows, and often 
presents nearly a plane surface. 

Both primitive and secondary mountains, more parti- 
cularly the former, are traversed in various directions by" 
fissures, of different dimensions. These fissures are not 
often empty, but are mostly filled, with stoney or metal- 
life rious substances, accompanied by vast quantities of 
water ; but not often by portions of tbe rocks they tra- 
verse. These fissures are termed Mineral feins : of 
whatever substance or substances, tbe body of a vein may 
be composed, its sides are commonly very determinate, 
and are by the miner called the walls of the vein. 

From these veins, a large proportion of all the mine- 
rals which are found in the cabinet of the mineralogist, 
are extracted ; indeed almost all such as, from their ra- 
rity, brilliancy, or peculiarity of‘ form and combination, 
possess the greatest attraction for the mere collector : 
but these, though in these respects they may be the 
most curious, are by no means the most important.. 

Mineralogy is a science of so great interest,, that it< 
would be too much to be regretted were its real objects 
and tendency misunderstood, or suffered to degenerate 
into an avidity merely for the collecting of what is bril- 
liant or rare. It is capable of affording larger and more 
useful attainment than the possession of aa unique. To 
the attainment of the science of geology, that of mine- 
ralogy is essentially requisite. 

The study of mineralogy, therefore, does not include 
only a knowletke of the more rare and curious substan- 
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ces ; there is nothing in the mineral kingdom too eleva- 
ted or too low for the attention of the mineralogist, from 
the substances composing the summits of the loftiest 
mountains, to the sand or gravel on which he treads. It 
is true that the aggregated masses of compound rocks 
are not arrangeain a mineralogical collection; but it 
must be remembered that each of the substances of 
which such aggregated masses are constituted, are all 
comprehended in a mineralogical arrangement, and 
therefore find their places in the cabinet Granite, it is 
true, is not to be found there ; but its components, 
quartz, felspar, and mica, are met with in every one. 

Thus, then, by the study of what, in opposition to the 
term aggregated rocks, may be termed simple minerals, 
the mineralogist becomes enabled to detect the sub- 
stance with which he holds acquaintance by itself, when 
aggregated with others in a mass ; and thus he becomes 

3 ualified for the more difficult and more important stu- 
y of the science of geology ; which embraces a know- 
ledge of the nature and respective positions of the masses 
ana beds composing mountains ; and indeed of country 
of every description, whether mountainous or otherwise. 

It is not, therefore, or at least it ought not to be, the 
sole object of the mineralogist, to be able to distinguish 
the several genera and species of mineral substances ; 
nor should his attention be confined to tbe mere task of 
recognizing at first sight any mineral that may present 
itself, or of being capable of at once assigning it a pro- 
per place in his cabinet. He should bold a more enlar- 
ged acquaintance with minerals, and with the circum- 
stances attending them, in what may be termed, their 
native places ; he should know something of tbe posi- 
tions they respectively bear towards each other in those 
places ; he should become acquainted with their rela- 
tive ages, deduced from the nature of the rocks in which 
they are found ; their comparative scarcity or abun- 
dance ; their combinations ; tbe countries in which they 
occur ; and their characters, both internal and external. 

This knowledge, it may be repeated, is the first and 
requisite step to the science of geology : not that it is 
essential to this science that every mineral should be ac- 
curately known : some are of comparatively little irnpor* 
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tance in a geological point of view, from their extreme 
scarcity ; but it is essential to become acquainted with 
simple minerals in the general, because of some of them* 
many of the vast masses of the earth are composed. 

Minerals which are found only in primitive rocks, are 
said to belong to primitive countries ; by which name 
are designed such tracts as are chiefly composed of pri- 
mitive rocks. The substance in or on which a mineral 
is found, is called its gangue or matrix } when in its natu- 
ral place or position* a mineral is said to be in situ ; 
when this place and position are known,,. we are acquain- 
ted with its habitat . 

In conformity with the object of this work, as explain- 
ed in the preface, we must, before entering upon a des- 
cription of individual minerals, take a view of the num- 
ber, as well as of the nature of the elementaiy bodies, of 
which they are constituted. In this, I shall aim at brevity. 

The whole number of mineral elements are common- 
ly included in the list of 9 earths, 2 alkalies, 27 metals, 
and the two bases of combustible bodies, carbon and 
sulphur ; but there are still other substances, both sim- 
ple and compound, which having been detected by 
analysis, as entering into the composition of certain of 
the minerals about to be describea \ it seems essential 
in an elementary view of the science that these con- 
stituents should have a due consideration, whether 
they be regarded essentially as mineral elements, or on- 
ly as accessaries. 

These substances consist of certain acids, together 
with water, hydrogen and oxygen. % 

The acids are 1 3 in number, and are compound sub- 
stances ; generally, though not without exception, con- 
sisting of oxygen, unitea in different proportions with 
certain bases. 

The base the Molybdic acid is Mtlybdena 
Arsenic Arsenic 

Chromic Chrome 

Tuncstic Tungsten 

Carobnic Carbon 

Sulphuric Sulphor 

Phosphoric Phosphorus 

Fluoric Fluorine 

Boraefe Boron 

JNit'ic ^Nilro^eo 

Muriatic Chlorine 

Succinic unknown ^ 

Mdlitic unknown Digitized by vjOO^ 1C 

* 
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most abundant of mineral elements, if not the most com- 
mon and most abundant of all. 

Of the most plentiful of all mineral substances, silex, it 
forms 54 per cent. ; of alumine 46 ; of lime 26 ; of 
magnesia 38 ; of potash 17, and of soda 26 per cent. ; 
to which it may be added, that it forms about 88* per 
cent, of water ; and that in the ores of tin and manga- 
nese, and many of those of iron, lead, copper, &c. 
oxygen enters as an ingredient in various proportions. 

Oxygen also forms an important ingredient in many 
minerals, as an essential element in certain acids ; as in 
the two abundant substances the sulphate and carbonate 
of lime. It has been supposed that the latter alone con- 
stitutes one-eighth part of the whole crust of the globe. 
It may be assumed that lime stone is composed of 56 
parts of lime and 44 of carbonic acid. Now lime consists 
of about 72 per cent, of calcium, and 28 of oxygen ; and 
carbonic acid of about 28 per cent, of carbon, and 72 
per cent, of oxygen ; so that oxygen enters into the com- 
position of the one eighth part of the crust of the globe, 
which is calculated to be constituted of carbonate of 
lime, in point of fact, nearly in the proportion of one- 
haif. 

But argillaceous rocks are considered ^ be more uni- 
versal and plentiful than calcareous, and siliceous more 
abundant still. Of these rocks oxygen forms on an aver* 
age 50 per cent.; so that the calculation in regard to the 
proportion in which oxygen enters into the composition 
of minerals, would amount to a very large percentage pf 
the whole crust of the globe. 



HYDROGEN. 



The most simple form in which Hydrogen has been 
obtained, is that of a gas, in which it is in union with calo- 
ric, or the matter of heat. It is considered to be an ele- 
mentary body. 

Hydrogen is one of the component elements of water; 
its name is compounded of two Greek words, importing 
that circumstance ; it is one of the elements of sulphur, 
and also, as it is believed, of phosphorus, of ammonia) and 
of the fluoric, and muriatic acids. It is obtained, in varia- 
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able proportion, from several of those substances, which 
are termed combustibles ; and, in combination with sul- 
phur, forming sulphuretted hydrogen, it has been detect- 
ed by analysis, in the Haiiyne or Latialite ; the swine- 
stone or stinkstone, a variety of carbonate of lime which 
is found in considerable abundance, is supposed to owe 
the peculiarly offensive odour which it gives out when 
scraped or rubbed, to the presence of sulphuretted hy- 
drogen. 

Hydrogen gas is emitted from the crevices of volcanic 
matter ; and it is asserted by Brongniart, that near St. 
Barthelemi, which is not far from Grenoble in France, 
hydrogen gas issues from the crevices of a country which 
has no appearance of being volcanic ; and consisting of 
a grey friable argillaceous schistus. The gas has no 
odour ; and if inflamed continues burning sometimes for 
many months : the surrounding mountains are calcareous. 
He likewise says, that similar circumstances occur in 
England, on the road between Warrington and Chestea, 
and also near Brozely in Shropshire. 

WATER. 

Water is composed of oxygen and hydrogen, in the pro- 
portion of about 88J of the former to 11| of the latter. 

Water may be considered as merely an accessary, and 
not as an element, in some minerals : it is occasionally 
enclosed in crystal and chalcedony, and in variable pro- 
portion in certain minerals of a granular or loose texture ; 
but, in some others, it an essential principle, as is evin- 
ced by the difference existing between the forms of the 
primitive crystals of the common, and of the anhydrous, 
sulphate of lime ; the latter of these is composed of lime 
and sulphuric acid; the former, of lime, sulphuric acid, 
and 21 per cent, of water : when water is an essential prin- 
ciple, it is termed water of crystallization . * 

Vt r ater is found in very different proportions, in a large 
number of earthy, as well as of metallic, minerals, bora 
crystallized and massive. 

The pure alkalies, potash and soda, retain even after 
fusion, about l-5th of their weight of water; and all acids, 
in a liquid state, contain water as an essential element. 
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ACIDS. 



It is impossible to give such a description of tbe acids 
as will characterize them altogether The greatest part 
of them are chemically described as possessing a sour 
taste of various degrees of intensity, and of reddening ve- 
getable blue colours : but these properties are not com- 
mon to all of them. 

The peculiar properties of each acid are derived 
from the base. This base in most of the acids is united 
with a certain proportion of oxygen ; which until lately 
was conceived to be the acidifying principle. In two 
of the apids it has however been proved, that their aci- 
difying principle is hydrogen ; which also is probably 
the case in respect of certain others. 

The names given to the acid9 have been mostly de- 
rived from their bases: thus sulphur, in combination 
With a certain proportion of oxygen, affords sulphuric 
acid ; carbon affords carbonic acid, and so on. 



Acid. 



Base Acidifying Principle . 



carbonic, consists iff 
phoMtoric 


carbon 


and 


OKygen 


phosphorus 




oxvg< n 


fluoric 


fluorine 




hydrogen 


sulphuric 


sulpbnr 

chlorine 




oxygen 


muriatic 




hydrogen 


nitric 


nitrogen 




oxygen* 


boracic 


boron 




oxygen 


tungstic 


tungsten 




oxygen 


chromic 


chrome 




oxygen 


mdfybdic 


molybdena 




oxygen 


arsenic 

succinic 

mellitic 


arsenic 

unknown 

unknown 




oxygen 



Each of the above acids is found in one or other of 
the mineral substances about to be described ; and in 
the preceding list they are arranged in the order of their 
supposed formation, arguing fr6m the nature of the rocks 
in which the substances mineralized by them are met 
with. 

An earth, a metal, or an alkali combined with an acid, 
is chemically termed a Salt ; acidiferous mineral sub- 
stances have therefore been termed Salts , by some mi- 
neralogists ; and have been selected from minerals in 
general, and arranged under the name of Saline Mine - 
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rah. This selection has been altogether arbitrary ; all 
those who have constructed arrangements have not been 
determined in their selection by a precise agreement 
in tbe characters of the minerals they have selected ; the 
minerals of this class (for the existence of which there 
seems to be no reasonable occasion) have been much 
more numerous in some arrangements than in others. — 
By others the Addiferous Earthy Substances have been 
placed by themselves under that title. 

The carbonic, phosphoric, fluoric, sulphuric, muriatic, 
nitric, boracic, and arsenic acids, are found in combine* 
tion with earths. 

The carbonic, phosphoric, sulphuric, murjatic, tung- 
stic, chromic, molybdic, and arsenic acids, are found 
mineralizing certain of the metals. 

The nitric and carbonic acids are found united with 
potash. 

The carbonic, sulphuric, muriatic, and boracic acids 
are found combined with soda. 

PHOSPHORUS* 

Phosphorus is a highly inflammable substance, usually 
of a flesh red colour, and very soft: its sp. gr. is 1.77.— 
In the atmosphere it emits a white smoke, and peculiar 
smell, and a faint and beautiful light arises from it. 

When phosphorus is acted upon by a powerful voltaic 
battery, it gives out a gas in considerable quantity, which 
proves to be phosphoretted hydrogen : hence it is con- 
cluded that hydrogen is one of its component elements* 
This is the present extent of our knowledge respecting 
the nature of phosphorus. 

100 parts of phosphoric acid are composed of pho$» 
phorus 36.72, and oi oxygen 53.28* It is obtained by 
a chemical process from calcined bones ; by another 
^process, the phosphoric acid is robbed of its oxygen, and 
phosphorus is obtained. 

Lead, manganese, and copper, are found mineralized , 
by the phosphoric acid, in proportions differing from 18 
to 31 per cent. ; it also occurs in a small quantity in one 
of the ores of iron ; and combined with lime, in the pro- 
portion of 46 per cent. 
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The last experiments of Sir H. Davy on fluoric acid, 
have induced him to believe that it is composed of hy- 
drogen and a peculiar base which he has denominated 
fluorine. This substance, from its strong affinities and 
decomposing agencies, has not yet been exhibited in a 
separate state ; nor have any attempts to detach it from 
its combinations been successful. 

Lime, mineralized by the fluoric acid, is of abundant 
occurrence, forming fluate of lime, in which the acid 
exists in the proportion of 33 per cent ; and it is com- 
bined in nearly the same proportion with alumine and 
soda in the cryolite ; of the Saxon topaz and the picnite 
it forms 5 or 6 per cent. : it has uot been detected in any 
metalliferous mineral. 



NITROGEN. 

Nitrogen, in combination with caloric, when it is 
termed nitrogen gas, is one of the constituents of atmo- 
spherical air: from its unfitness for the support of ani- 
mal life, it is frequently called azotic gas : the term azote 
is compounded of two Greek words, having allusion to 
that negative quality. It has since been called Nitro- 
gen gas, because, by a union with oxygen, it composes 
nitric acid. 

It immediately extinguishes a lighted candle and even 
phosphorus, and is fatal to animal life. 

I{ is suspected that nitrogen is not an element ; Ber- 
zelius supposes it to be a compound of oxygen with 
some base in nearly equal proportions : this supposition 
is merely hypothetical. 

The claims of nitrogen to be considered as a mineral 
constituent, are, that it enters into the compositidn of 
ammonia, one of the alkalies ; and that, as a constituent 
of the nitric acid, which consists of 2 5f of nitrogen and 
74£ of oxygen, it is also an ingredient of nitre or salt- 
petre. 
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CHLORINE. 

It is the opinion of Sir H. Davy, and many other 
able chemists, that the oxymuriatic acid contains no 
oxygen ; the presence of which its name implies. He 
has consequently changed its name for that of Chlorine, 
derived from the green colour which it possesses when 
in a gaseous form. Chlorine has never been decompo- 
sed. The muriatic acid consists of equal volumes of 
Chlorine and hydrogen. 

Chlorine has never been found pure, in nature. 

The muriatic acid is found in small quantity in the 
sodaiite, and one or two earthy minerals ; but in com- 
mon, or rock salt, it is combined in the proportion of 44 
per cent. : it is found in combination with lead, quick* 
silver, and silver, in proportions differing from 8 to 21 
per cent. : of the arsepiate and phosphate of lead, it 
forms about 2 per cent. 



BORON. 

Boron is a peculiar combustible substance, which has 
been obtained by subjecting crystals of boracic acid to 
the action of a voltaic battery. Its precise nature is not 
yet understood ; though it is ascertained to be a sub- 
stance differing from every other known species of mat- 
ter. Sir H. Davy conjectures that it is a compound. 

Boracic acid is supposed to consist of one part by 
weight of boron, and 2 of oxygen. 

The boracic acid enters into the composition of two 
rare earthy minerals, the boracite and the datholite : in 
the proportion of 83 per cent, in the former, and 24 per 
cent, in the latter It has not been detected in any metal- 
liferous substance ; but it occurs in the proportion of I t 
per cent, in the borate of soda, or borax, which is abun- 
dant in a certain lake in Thibet. 

* • 9 

- W . , 

THE succink: acid. . , | 

The only claim which the Succinic acid has to bo 
considered as a mineral constituent, is, that it forms one 

*C 
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of the ingredient principles of amber ; which, though it 
be of uncertain prigin, has by common consent obtained 
a place among mineral substances. 

This acid is not obtained pure from amber ; but when 
purified, it forms white, transparent, shining crystals, hav- 
ing the form of triangular prisms. The Succinic acid, 
from its property of decomposing all solutions of iron, is 
highly useful in the analysis of mineral waters. It has 
not been decomposed: its base is therefore unascer- 
tained. 



THE MELLITIC ACID. 

The Honeystone or Mellite, one of the combustibles, 
is the only substance that has yielded tbte Mellitic acid ; 
which is obtained from it by a chemical process, in acicu- 
lar crystals) which possess at once a sour, sweet, and bit- 
ter taste, and are combustible. The base of this acid is 
not ascertained. 

Some account of the bases of the other acids will fol- 
low; carbon and sulphur being noticed under the head 
of Combustibles, and tuDgsten, chrome, molybdena, and 
arsenic, under that of Metals. 

EARTHS. 

The Earths are nine in number, viz. 

Silex, Magnesia, Yttria, 

Alu mine, Zircon, Baryte?, 

lime, Gludne, Strootiao. 

Four of them, Lime, Magnesia, Barytes and Stron- 
iian, possess some of the chemical characters of the Al- 
kalies ; by some, they have therefore been placed among 
the Alkalies ; others have called them Alkaline Earths . 
The whole number were, until within the last few years, 
considered to be simple or elementary bodies, but Sir H. 
.Davy has proved them to be compounds consisting of 
oxygen united with certain bases, some of which possess 
several of the characters peculiar to the metals ; out the 
nature of these bases is not so well ascertained as that of 

Digitized by Google 



INTRODUCTION* 



If 

the bases of the two Alkalies. The discoverer, however, 
considers roost of them to be metals ; and if this be ad* 
roitted, the earths are to be considered as metallic oxides* 

The four alkaline earths were much more readily de- 
composed, and their bases are ascertained to possess 
certain of the characters and properties of the metals, 
with greater certainty than the remaining five ; which 
have a much stronger affinity for the oxygen with which 
they are combined. 

The metallic basis of Barytes, has been named Barium, 
by Sir H. Davy ; that of Strontian, he denominates Strong 
Hum ; that of Lime, Calcium; for that of Magnesia, Mag* 
nesium has been proposed, but it is less perfectly known 
than the three preceding : the base of Silex, Silicium * 
has not been obtained in a state of separation ; it was at 
first considered to be a metal, but “ Sir H. Davy now 
believes it not to be a metal, but a substance most re* 
sembling boron ; and, like it, bearing an analogy to 
charcoal, sulphur, and phosphorus.” The base of Alu- 
mine, Alumium y has not yet been produced in a state fit 
for investigation : that of Zircon, or Zirconium , is still 
unknown : as well as that of Glucine, or Gluctnum ; and 
that of Yttria, Yttrium , has not been exhibited in a sepa- 
rate form. 

These bases are united with oxygen in different pro- 
portions* That of Barytes is united with about 10 per 
cent, of oxygen ; that of Yttria about 12 per cent. ; of 
Strontian about 14 per cent. ; that of Zircon 17 per 
cent. ; of Lime 28 per cent. ; of Glucine 30 per cent. ; 
of Magnesia 38 ; of Alumine 46 ; and of Silex 64 pet 
cent. 

The Earths are here placed in the foregoing order t 
(p. xiv.) and the minerals of which they constitute the 
chief ingredients, will hereafter be noticed in that order* 
for the following reasons. Silex, Alumine, and lame* 
are the principle constituents of the oldest primitive 
rocks. Magnesia also enters into the composition of a 
primitive rock, though not one of the most abundant. 
Zircon and Glucine are in part the constituents of a few 
rare minerals which are imbedded in early rocks, or are 
met with in the veins of primitive mountains ; in the 
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veins of which, also, Yttria, Barytes, and Strontian occa- 
sionally occur. 

Some further observations respecting the relative pro- 
portions and localities of the Earths may prove interest- 
ing- . 

Silex is not only the chief ingredient of a large num- 
ber of the most abundant rocks, but it also forms a con- 
siderable proportion of all clays and soils ; it is the prin- 
cipal constituent of more than half of the whole number 
ot compound earthy substances, which, in contradis- 
tinction to aggregated rocks, are sometimes termed 
simple minerals ; it enters into the composition of a few 
rare and crystallized metalliferous minerals in the pro- 
portion of 30 or 40 per cent., and in very small propor- 
tion in several of the most abundant ores of iron. If there- 
fore it were possible, as heretofore, to regard Silex as a 
simple elementary body, we should have no difficulty in 
adjudging it to be the most abundant in nature. 

Alumine is considered to be the most plentiful earth 
after Silex. It occurs largely in primitive rocks, in many 
of the secondary, and in all clays and soils : it enters in- 
to the composition of a considerable number of earthy 
minerals, and in small proportions in a few metallife- 
rous minerals, particularly in certain ores of iron. 

Lime is less abundant than Alumine in primitive rocks ; 
but is extremely so in transition and flo tz, or secondary 
rocks ; it enters into the composition of many compound 
earthy minerals : it forms from 9 to 25 per cent, in a 
few rare and crystallized minerals, and is found in smal- 
ler proportions in a few others. 

Magnesia is not an abundant ingredient in rocks ; but 
is chiefly confined to those called serpentine, basalt, and 
certain varieties of limestone. Some of the earthy mi- 
nerals in which it is found, and which are pretty nume- 
rous, occasionally enter into the composition of rocks, 
but are principally met with in veins. It occurs but 
sparingly in soils, and is unfavorable to vegetation : the 
only metalliferous mineral in which it has been detect- 
ed is spathos iron, of which it forms less than 1 per cent.’ 

Zircon, Glucine and Yttria are very sparingly found : 
the first is the most common ; the second bas been de- 
tected only as a component of a very few rare minerals 
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'in small proportions : both are met with imbedded, and 
h) veins, in primitive rocks. Yttria has been discovered 
only as an ingredient in two or three rare minerals. 

Barytes is not very abundant ; Strontian may be es- 
teemed a rare earth ; they are chiefly found in mineral 
veins, and have not been detected in rocks or soils : they 
are principally met with in that state, which has induced 
some mineralogists to rank them among saline minerals. 
The latter, has not been found combined in any metal- 
liferous mineral ; the former only in one, compact main 
ganese, in the proportion of 14 per cent. 

Silex, Alumine and Magnesia are met with nearly 
pure. 

Silex, Zircon, Glucine and Yttria have not been 
found combined with an acid ; but the former is involv- 
ed in many acidiferous minerals. 

Lime, Barytes and Strontian chiefly occur combined 
with acids ; but the former is an ingredient in many 
earthy minerals which are not acidiferous. 

THE ALKALIES. 

The Alkalies , Potash, Soda, and Ammonia, have pe- 
culiar chemical properties, which are not our present ob- 
ject. The two first, not being volatilized by a moderate 
heat, are termed fixed alkalies ; the last, as it exists in 
its purest form in the state of gas, is called Volatile Al- 
kali. Potash and Soda were long considered to be 
simple elementary bodies, though it was also conjectur- 
ed that they were not. Within.the last few years that.con- 
jecture has been verified by the brilliant discoveries of 
Sir H. Davy, who effected their decomposition by means 
of electric or galvanic agency It has by this means 
been satisfactorily determined that Potash consists pf 
oxygen, united with a base which, in many, if not in 
most respects, bears a strong affinity to the metals : it is 
of a silvery whiteness, and is solid at common tempera*^ 
tures. Soda, it has been determined, consists of oxygen 
united with a base which is solid at the usual tempera- 
ture of the air. 

These bases, Potassium and Sodium, are combustible 
bodies : by exposure to oxygen, under certain circwmr 
^ C ^ 



XY1U 



INTRODUCTION*# 



stances, they absorb it, and thus become alkalies again# 
In lustre, opacity and malleability, and in certain chemi- 
cal properties, these bases agree with the metals : and 
have therefore been considered as metals by Sir EL 
Davy : but they are lighter than water, and are there- 
fore at least six times lighter than the lightest of the me- 
tals, tellurium. 

Potash consists of about 17 of oxygen, and 83 of po- 
tassium* Soda of about 26 of oxygen, and 74 of so- 
dium. 

Ammonia, or Volatile Alkali, has likewise been de- 
composed by voltaic electricity. 100 measures of Am- 
monia are estimated to consist of about 75 of hydrogen 
and 25 of nitrogen ; but certain experiments, conducted 
by Sir H. Davy, have induced him to suspect that Am- 
monia contains 7 or 8 per cent, of oxygen. 

Potash is found entering into the composition in about 
15 earthy compounds, but not in any of the metallife- 
rous ores : in small proportions it occurs in mica and 
felspar, two ingredients of the oldest rocks, and also com- 
bined with certain acids. 

Soda is found in combination in about twelve earthy 
substances in variable proportion ; but not in metallife- 
rous ores : it occurs abundantly, combined with several 
of the acids. 

Ammonia is met with only in combination with two 
or three of the acids* 



M*TALS. 

A metal may be chemically described as a combustible 
or oxidable substance ; capable , when in a state of oxide , 
of uniting with acids , and of forming with them compound 
salts • This is a character applicable to all the metals 
and to no other class of bodies. 

Metals are believed to be simple substances ; not one 
of them having hitherto been decomposed. 

' In weight the metals far exceed the earths ; the heavi- 
est of the earths is only five times heavier than water, 
but the lightest of the metals is more than six times 
heavier than water. Beaten gold is nineteen times hea- 
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Tier than water, and beaten platina, the heaviest of all, 
is twenty-three times heavier than water.' 

The metals also have other important characters. — 
Each possesses a colour peculiar to itself. Some of 
them are exceedingly ductile, as is manifested by the 
extremely fine wires into which they are drawn. Most 
of them are good conductors of electricity ; that they are 
also good conductors of heat or caloric, is evinced bv the 
readiness with which heat is transmitted along a bar of 
metal, when one end is placed in the fire. They mostly 
possess elasticity and flexibility. Many of them have a 
peculiar taste and smell, both of which are disagreeable. 

If when in a state of fusion, they are left to cool slow- 
ly and quietly, all the metals crystalize ; and most of 
them in that case assume the form of the octohedron ; 
which also is the form assumed by most of those which 
are found crystallized in the pure or native state. 

The characters of fusibility and extensibility in metals 
is of vast importance to man ; for without them neither 
could they be freed from the earths and other impurities 
with which they are naturally united, nor wrought into 
vessels for his use. 

The only metals known to the ancients, were ^old, 
silver, copper, iron, tin, lead and mercury ; but disco- 
veries have from time to time increased the catalogue, 
until it has been swelled to the number of twenty-seven, 
independently of those which have very lately been dis*- 
covered as the bases of some of the earths and the two 
alkalies. 

Of these twenty-seven metals, eleven only have the 
important property of malleability, or of being sufficient* 
ly tenacious to bear the extension of their body by bea- 
ting with the hammer ; the others have by some, there* 
fore, been termed brittle metals. 



Malleable MetaU. 
Platiaa 


BrUUe Metals, 

Arsenic 


Molybdeta 


Gold 


Antimony 


Tungsten 


Silver 


Bismuth 


Chrome 


Mercury 


Cobalt 


Osmium 


Lead 


Manganese 


iridium 


Copper 


Tellurium 


Rhodium 


Tin 


Titanium 


titanium 


Iron 


Tantalhui) 


Cerium 


Zinc 


, 


Palladium 

Nickel 
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A lustre is peculiar to the metals, which therefore is 
called the metallic lustre : another remarkable property 
is their want of transparency when in the mass; but as 
leaf gold held between the eye and a luminous body 
transmits a green light, and silver a white light, it 
seems probable that other metals, if attenuated in the 
same degree, would also be translucent. 

The only metals that as yet have been found in the 
metallic state, are platina, gold, silver, quicksilver, 

3 er, antimony, palladium, arsenic, tellurium, bis* 
and iron ; these are then termed native metals . 
But the greater part of these are rarely found quite 
pure, but mostly involve small proportions of other 
metals. 

A metalliferous ore is a compound of two or more 
metals, as silver amalgam ; or of a metal in combination 
with oxygen , as ruby copper, (whence such a combina- 
tion has obtained the name of a metallic oxide ;) or a 
metal (in the state of an oxide) combined with an acid, 
as the arseniate of copper ; or a metal combined with a 
combustible , as sulphuretted silver. Many ores are of 
so compound a nature as to consist of two or three 
metals united with oxygen, sulphur, one or more of the 
earths, and with water. 

When a metal is combined with one or more substan- 
ces, either combustible or saline, it is then said to be 
mineralized. Thus lead is said to be mineralized by 
sulphur when combined with it in the native sulpburet 
or galena. The sulphur is the mineralizer. 

It deserves notice that seven of the malleable metals, 
zinc, tin, lead, iron, copper, nickel, and quicksilver, 
absorb oxygen from the common air, becoming at least 
externally oxidated : none of them part with the oxygen 
by simple exposure to heat, except quicksilver. Gold, 
silver and platina only become oxidated by exposure to 
the action of certain acids. But although the greater 
part of the malleable metals are readily oxidable, not 
one of them has yet been found in, or converted intcy 
the state of an acid. 

All the brittle metals absorb oxygen by exposure to* 
cpmmon air, and thus become, at least externally, oxi- 
dated. Four of them* arsenic, chrome, molybdena 
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and tungsten, by an excess of oxidation, pass into the 
state of acids, and in this state they are found to be the 
mineralizers of several of the earths and of the metals. 

The metals and metalliferous ores are chiefly found 
In veins, of which they occasionally compose the only 
substance ; but they are more often disseminated in veins, 
through earthy or stony substances : such a substance is 
thence termed the gangue or matrix of the mineral. 
Metalliferous ores are less comraonlly found in masses 
or in beds : a few of them occasionally occur imbedded 
in certain rocks. 

They are met with in veins traversing almost every 
.kind of rock, but are more common in primitive and tran- 
sition rocks, than in ficetz rocks : they occur but spa- 
ringly in alluvial deposited, and more rare in volcanic 
matter. 

The comparative age of the metals is chiefly judged 
of by the nature of the rocks which enclose them. Iron 
and manganese have been detected by every analysis 
in mica, a constituent of the oldest primitive rock, 
granite ; tin and molybdena occasionally occur imbedded 
in it ; they also, as well as tungsten, titanium, cerium, 
uranium, chrome, and bismuth, are found almost exclu- 
sively in such veins as traverse the oldest of the primitive 
rocks ; the foregoing metals may therefore be consider- 
ed of the earliest formation. Arsenic, cobalt, silver, 
nickel, and copper, are presumed to be less ancient, be- 
cause though they occur in the oldest primitive rocks, 
they are also found in newer. Gold, tellurium, and an- 
timony, are considered to be metals of a middle age, as 
they occur in the newer primitive and the older seconda- 
ry rocks. Lead, zinc, and mercury, are found in the 
greatest quantity in secondary formations, and are there- 
fore supposed to be less ancient than the preceding. 
Platina, palladium, rhodium, iridium, and osmium, hav- 
ing never been found in situ, it is impossible properly 
to judge of their relative age ; but fcs crude platina in- 
involves small portions of palladium, rhodium, iridium, 
and osmium, as well as of copper, gold, and lead, we 
may conceive them to be of a middle age, and shall 
therefore in the following series, place them next to gold. 
In respect of age, therefore, the metals may be ranked 
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as follows, and we shall accordingly, begin the descrip- 
tion of metalliferous ores with the important ores of iron : 



Iron 


Chrome 


Rhodium 


Manganese 

Molybdena 


Bismuth 

Arsenic 


< stniinn 
Iridium 


Tin 


Cobalt 


Palladium 


Tungsten 


Nickel 


Tellurium 


Titanium 


Silver 


Antimony 


Cerium 
Uranium 
') antalium 


sar 


Lead 

Zinc 


Platina 


Mercury 



Iron is an ingredient in almost every rock, from the 
oldest primitive to the newest alluvial ; and also in very 
many earthy and metalliferious minerals, and in ail soils : 
it is therefore considered to be the most abundant and 
ftiost generally diffused of all the metals. Wherever 
found, and with whatever combined,' it is mostly in the 
state of an oxide, except when combined with sulphur. 

Manga/ ese^ with kon, is an ingredient of mica, which 
is a constituent of the oldest granite; it occurs both in 
the primitive and secondary countries. 

Molybdena may be reckoned a rare metal : it is occa- 
sionally found imbedded in granite, or in veins passing 
through it. It occurs only in the state of an acid or an ox- 
ide, or mineralized by sulphur. 

Tin is abundantly and almost exclusively found in 
veins passing through primitive rocks, chiefly in granite 
and argillaceous schistus. Tin is always in the state of 
an oxide : it occurs only in one compound metalliferous 
ore. 

Tungsten is by no means a plentiful metal, it usually 
accompanies tin : it occurs only as an acid combined 
with iron, or as an oxide combined with lime, in veins in 
primitive mountains. 

Titanium occurs chiefly in the state of an oxide, and 
may be reckoned a rare met^l : it is usually gftmbined 
with iron, sometimes with silex. 

Cerium is an extremely rare metal. 

Uranium is als<^ rare : it occurs chiefly in the state of 
an oxide in primitive veins. 

Tantalium is still more rare : it occurs in the state of 
an oxide ; in one of its ores it is combined with iron, in 
the other with the rare earth Yttria. 
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Chrome is a scarce metal, and occurs only in tbe state 
of an acid, mineralizing lead and iron. 

Bismuth is not a common metal ; it occurs in the na- 
live state, also mineralized by sulphur, and combined in 
some of the ores of silver, and of cobalt. 

Tbe preceding metals, being chiefly found in the old- 
est primitive rocks, are considered to be of tbe earliest 
formation ; the succeeding five are supposed to be less 
ancient, because they occur both in thje oldest primitive 
and in certain of the secondary rocks. 

Arsenic is a more abundant metal than most of tbe 
preceding : it is involved in small portions in several of 
tbe native metals, in all the ores of cobalt, and in most 
of those of silver. 

Cobalt is not found alloying any metal ; in its ores it 
is combined with iron and arsenic ; it is not plentiful. 

Nickel is a rare metal : it occurs as an oxide, and also 
combined with arsenic. 

Silver is a somewhat abundant metal ; and it occurs in 
greater or less quantity in most mineral countries : in the 
native state, it occurs in veins and beds, and dessemina- 
ted in rocks : its ores are numerous ; it occurs combined 
with lead, copper, iron, antimony, tellurium, gold, quick- 
silver, and arsenic, and mineralized sulphur, and by cer- 
tain acids. 

Copper is an abundant metal ; it occurs in the native 
state : its ores are numerous, and in them copper is com- 
bined with iron, sulphur, silex, oxygen, and certain acids : 
it occurs in most mineral countries. 

The three following metals are found in the newer 
primitive and older secondary rocks, and therefore are 
metals of a middle age. 

Cold , though less abundant than silver, is more so than 
most of the preceding, and is not to be esteemed a rare 
metal $ though occasionally met with in veins, it is chief- 
ly found in rivers and alluvial deposites : it occurs from 
1 to 26 percent, in the ores of tellurium, and sometimes 
in small portions alloying the native metals, copper, an- 
timony, platina, and arsenic. 

Tellurium is a rare *metal : it occurs in the native 
state, but mostly is alloyed by a little gold ; in its ores it 
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is eombined with gold, silver, lead, copper and sul- 
phur : it has only been found in two or three places. 

Platina is not a plentiful metal : it is found only in 
certain districts in America, and only in the native state y 
alloyed by small portions of gold, lead, copper, iron, 
osmium, iridium, and rhodium. 

Palladium is rare ; it is* found with platina, in the na- 
tive state, alloyed by small portions of platina and iri- 
dium. 

Iridium and Osmium are also found accompanying 
platina, together forming an alloy ; they also alloy pla- 
tina, and the former of them, palladium : they are both 
rare. 

Rhodium is found only alloying the platina of Peru, 
,#nd is therefore extremly rare. 

Antimony is not a very rare metal : it occurs in the na- 
tive state, alloyed by small portions of iron and silver: 
in its ores it is combined with sulphur, silex and oxygen : 
it occurs in few mineral districts. 

Lead may be considered as the most abundant and 
most universally diffused metal after iron : it never is 
found in the native state, but its ores are very numerous: 
it occurs abundantly mineralized by sulphur, and bv 
certain acids; and is found in the state of an oxide : it 
occurs in certain ores of tellurium. 

Zinc is not a scarce metal, but is pretty generally 
diffused : in its ores, it occur* combined with sulphur, 
iron, and silex. 

Mercury is found only in a few places, but is not 
scarce : it occurs native and is combined with silver, 
sulphur, and with certain acids. 

COMBUSTIBLES. 

Combustibles form, in the mineral kingdom, a class of 
substances, having peculiar properties, and by no means 
agreeing amongst themselves in internal of external cha- 
racters, and differing essentially from the earths, the al- 
kalies^ and the metals. Combustibles include both the 
hardest and the softest of mineral substances. 

Several of the combustibles are found in a liquid state, 
some of these are translucent and even transparent ; but 
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the greater number are solid ; when solid thev are easily 
broken ; they possess neither the opacity, brilliancy, not 
the weight of metals, being rarely more than twice the 
weight of water ; some of them are lighter than water. 

If we were to class among combustibles, all those bo- 
dies whose chemical characteristic is that they will en- 
dure combustion, we should err, because many of the 
metals have that character. 

Most of the metals whose properties are altered by com- 
bustion, acquire an increase of weight thereby ; whereas 
Combustible substances are sensibly diminished in 
weight by the same process. The product of some of 
them is liquid, of others solid ; if solid, it is insoluble in 
water. Combustibles are either simple or compound. 

The mineral bases of combustible substances may be 
said to be only two, viz. carbon and sulphur. 

The purest form in which Carbon is seen, is that of 
the diamond ; and it was for a long time considered that 
the only chemical difference between this gem and 
charcoal is, that the latter contains some oxygen, and 
therefore is an oxide of carbon. But the late experi- 
ments of several chemists, and particularly of Sir H. 
Davy, tend to show that there is no oxygen in pure char- 
coal ; and that there is no decided chemical difference 
between it and the diamond. Charcoal, however, always 
contains either hydrogen or water in very small and va^ 
liable proportions, but not as an essentia) ingredient : 
the diamond is absolutely free from hydrogen and wa- 
ter ; and it is in this respect only, and in the mechanical 
arrangement of its particles, that there is any evidence 
of its differing from charcoal. The experiments of Allen 
and Pepys tend to prove that the actual quantity of car- 
bon, in equal weights of diamond and charcoal, is pre- 
cisely the same. 

Carbon forms the basis of several of the combustibles, 
as coal, bitumen, amber, &c. ; and it enters into the 
composition of a few minerals in small proportion : in 
the Aberthaw limestone, the hepatite, semi-opal and in 
clay slate, not exceeding 1 or 2 per cent, y in rotten 
stone 10 per cent. ; and less than 1 per cent in com- 
pact manganese : its most important mineral character is, 
that it forms the base of the carbonic acid, which enters 
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into mil limestone rocks, ms an ingredient, in tbepropor- 
tion of about 44 per cent : carbonic acid consists of 
about 28 per cent of carbon and 72 of oxygen. 

Sulphur was suspected by Bertfeollet to contain hydro* 
gen, and this suspicion has since been confirmed by Sir 
H. Davy during the career of his brilliant discoveries, by 
means of the application of the astonishing powers of 
galvanism or electricity to many bodies which here- 
tofore were considered to be simple or elementary. 
Some experiments of the same able chemist, tended to 
evince the presence of oxygen as another ingredient of 
sulphur : but the later experiments by Guy Lussac have 
proved that oxygen does not enter/into its compos** 
tion. 

Sulphur is not only itself a highly inflammable body, 
(rat is also an ingredient of other combustibles ; as of 
certain kinds of coal. Large deposites of sulphur are met 
with in some volcanic countries : it is found in consider- 
able masses or in beds, both in primitive and transition 
countries ; and it is largely involved in certain minerals; 
such as iron, copper, lead, antimony, silver, &c. which 
thence are termed sulphurets of those metals, and which, 
generally speaking, are the. most abundant of all metal- 
Sferous ores ; ana it is met with in one earthy mineral, 
the Fahlunite, in the proportion of 17 per cent. Sul- 
phur is the base of the sulphuric acid ; which consists 
of 40 per cent, of sulphur and 60 of oxygen. The sul- 
phuric acid enters largely into the composition of that 
abundant substance, sulphate of lime or gypsum ; and is 
likewise an ingredient of several other earthy minerals ; 
aadin certain metallic ores. 




EXPLANATIONS OF TERMS 



Commonly used in Mineralogical Description. 



Acicular. Long, l lender , and ftraight prifms, or cryftals, arc termed aci«* 
cular, from the latin, acicula, a little needle. 

^Aggregated. A mineral or rock is faid to be aggregated, when the fevers! 
component parts only ^adhere together, and may be leparated by 
mechanical means : the felfpar, quartz, and mica, conftituting granite, 
may be feparated mechanically. Granite is an aggregated rock. 

Alliaceous . The odour given out by arfenical minerals, when expofed to 
the blowpipe or (truck by the hammer, rcfembles that of garlic ; in 
latin^ allium, whence alliaceous. 

dimorphous* Without form ; of undefLnable (hape ; from the Greek, 
(amorphos) having that fignifi cation. Amorphous mineral* 
are fometimes deferibed as being of indeterminate, or indefinite 
forms. 

Anhydrous , from the Greek «vvfyoc -(anudros), fignifying without water s 
anhydrous gypfum is without water. * 

Arborescent . From the Latin, arboresco, to ‘grow like a tree : fee DeO» 
dritic. 

Motryoidal . From the Greek, ^or^ueAnt (botruodes) fignifying, huflg 

with duller s of grapes or berries. So a mineral presenting an ag- 
gregation of large fections of numerous fmall globes, is termed bo- 
tryoidal ; but when the globes are larger, ana the portions are Id* 
and feparate, the appearance is expreffed by the* term mamillated. 
Thefe forms may be obferved in certain ores of cobalt, copper, and 
manganefe, and often in chalcedony. 

j Waded. This term relates chiefly to the ftructure of fuck minerals as, OQ 
being broken, prefent long flat portions, fomewhat refembling the 
blade of a knife ; this appearance may in general be confidered so 
the effect of interrupted cryftallization. 

Brittle* This character of mineral bodies does not depend upqp theitf 
hardnefs ; thofe of which the partides cohere in the higheft degree, 
and are immovable one among another, are the moff brittle. The 
diamond, quartz, fulphate of barytes and fulphur, vary greatly as to 
hardnefs ; they are all brittle. 

£fonalicuTated : prefencing deep channels on the furface, refulting either 
from interrupted cryftallization, or the aggregation of numerous cryf» 
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Capillary , is derived from the Latin, capillus, a hair, and is chiefly ufed 
to exprefs the long, tortuous, hair-like appearances, to be obferved 
in native gold ana diver, and fome other minerals. Cryftals are 
fometimes termed capillary, when long and llender ; but being moft- 
r ly ftraight, they are more properly defignated by the term aci- 
r cular. 

Gov emeus A mineral in which there are conliderable hollows or cavities, 

is faid to be cavernous. 

Cellular. This term is ufed by Werner in the defeription of fuch minerals 
as exhibit cells formed by the crofling and inceifecting of the lamina; 
or lamelhe of which they are conftituted : commonly, any mineral 
prefentimf numerous final! cells or cavities, is teamed cellular ; iee ve- 
sicular. , 1 

Chatoyanty has been adopted from the French, who ufe it to exprefs the 
changeable light refembliqg that to be obferved in the eye of a cat, to 
be feen in certain minerals ; as in the Cat’s eye. 

Cleavage. This term is moft commonly ufed in relarion to the fracture of 
thofe mineral* which, having natural joints, poflefs a regular Aructure 
and may be cleaved into geometrical fragments ; as into varieties of 
the parallelopiped, the rhomboid, &c. 

Coherent. This term relates to ftructure. In minerals that are brittle, the 
particles are ftrongly coherent ; in fuch as are friable, they arc flight* 
ly coherent. 

Cfilumnar distinct concretions , is commonly ufed to exprefs the great and 
fmall columns in which certain bafalts and iron ores are found : but 
Werner includes under this term all the columnar appearances in 
every mineral confifting of numerous aggregated cryftals, which rea- 
dily divide into long and narrow portions of irregular form, owing to 

♦ interrupted cryftalhzation— fuch as the amethyft, pyrites, fluor fpar # 

quartz, &c. . * 

Compact, is a term which relates wholly to. ftructure; and is that in which 
no particular or diftinct parts arc difcemible ; a compact mineral 
cannot be cleaved or divided into regular or parallel portions. The 
term compact is too often confounded with the term maflive. 

Ctncboidal, relates only to fracture ; and is doubtlefs derived from the La- 
tin, chonchoides, fignifying like the fhell of a fifh. Fragments of 
many of the brittle minerals exhibit this appearance, and occafionally 
In great perfection, as quartz and fulphur ; the fracture of compact 
minerals is frequently more or lefs perfectly chonchoidal. 

Concretion , generally fignifles a fmall and diftinct mr.fs. 

Coralloidal, refembling branches of coral. 

Canei/ormy wedge lhaped ; cuneus, in Latin, flgnifies a wedge. This term 
relates only to fraeture. 

Decomposed. This term, when ufed ftrictly in a mineralogical fenfe, imports 
the decompofition which takes place naturally in any fubftance. Cer- 
tain ores of Iron, &c. in which fulphur predominates in an unufual 
degree, docompofe by expofure to air. 

Decrepitate. A mineral is faid to decrepitate on expofure to heat, when 

' it flies with a crackling noife ftmilar to that made by fait when 
thrown into the fire. 

Dendritic ; derived from the Greek, hvtyrts (dendritis) fignifying, like 
the growth of a tree. The terms arborefeent and dendritic are 
ufed fvnonyraoufly 5 they are alike applied to the tree-like appear- 
ance m which native filver and native copper are fometimes found ; 
to the delineations feen on the fur faces of certain minerals ; and 
to the appearance in the mocha-ftane, dew 
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j Dentiform, or Debated; iii the fhape of teeth ; deni being the JLatifr 
foe a tooth. , 

Dus emulated. When a mineral, whether cryftallixed or otherwise, h 

found here and there imbedded in a mafa of another fubftaoce, it 
is hud to be diffcminated in the mafs. Cryftalsof quarts fometimQ 
occur, difleminated in Carrara marble, dec. 

Disintegrated. This term is generally ufed to exprels the falling to pieCO 
of any mineral, without any perceptible chemical action. 

Diverging, or Divergent; relates to the ftructure of a mineral. When 
the ftructure is fibrous, and the fibres are not parallel, they ufuab* 
ly diverge in part, but not wholly, around a common centre ; as 
in certain zeolites, and haematites iron- ores. 

Dmsy, has been adopted from the German term drufen, for which wc 
have no Englifh word. The furface of a mineral is find to be 
drufy when compofed of very finall prominent a-yftals, nearly Cr 
qual to each, other ; it is often feen m iron pyrites. 



JUastis. A mineral which, after being bent, fprings back to its origin 
nal form, is elaftic. Mica is elaftic ; talc, which greatly refembks 
mica, is only flexible. 

Earthy . This term relates to ftructure. Chalk and certain of the OSes’ 
of iron and lead are notable iuftances of it. 



fasciculated. When a number of minute fibres or acicular cryftals xjc- 
cur in finall aggregations or bundles, they are find to be fafcicu J 
lated ; a term doubtlefs derived from the Latin, fafeis, a bund!#. 
This appearance often occurs in green carbonate and arfeniate of 
copper. 

fibrous. This term relates both to form and ftructure. Certain mine- 
rals, as amianthus, amianthiform arfeniate of copper, a variety of 
gypfum, &c. occur in diftinct fibres. Asbeftus, gypfum, red he- 
matites iron ore, &c. are found mafiive, and of a parallel fibrous 
ftructure : fonie varieties of red haematites and other minerals aro 
of a radiating fibrous ftructure : and the fibres diverge from a 
common centre. 

Filament. A mineral is faid to occur in filaments, when it is found in 
flender thread-like or hair-like portions. It is thevefbre nearly 
fynonymous with the term capillary. 

Filiform , is ufed in the fame fenfe as the preceding; but Werner con- 
fines its ufe to exprefs the appearance of certain metals which 
occur in the form of wire, as native filver and native copper— 
Filum in Latin, fignifies thread ; filum metalli, wire. 

Fistuliform . Minerals occurring in round hollow columns, are termed 

nftuliform; fiftula, in the Latin, , fignifies a pipe. Stalactites and 
iron pyrites occur fiftuliform. 

Flexible . Talc is flexible; it readily bends, but dots not return of 

itfelf to its original form. Mien is both flexible and elaftic. 

Foliated. This term, which doubtlefs is derived from jdic Latin foliatus, 
having, or confiding of leaves, is ufed by Werner to exprefs the 
ftructure of all minerals that may be divided or cleaved regularly, 
and are therefore by him faid to confift of folia or leaves. The 
ftructure of fuch minerals is more commonly exprefied by the 
term damellar 5 and they are faid to confift of or b* 
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Fracture^ is a term now chiefly employed in defignating the appearance 
of minerals which have no regular ftructure, when they a*e broken: 
fiich minerals prefent an even, uneven, or a chonchoidal fracture 
dtc . 1 

Frangible. The term frangibilicy has relation to the fufceptibility ot 
minerals to feparate into fragments by force : this qnahty in mi- 
nerals is not dependent on their hardnefs ; the ftructure of fome 
and the brittlenels of others, renders them eaiily frangible ; while 
others, which from their foftncfs, and the cafe with which their 
particles or molecules yieid or Aide over one another, are much 
snore difficulty frangible ; fuch minerals poffefs the character of 
toughnefs. Quartz is eaiily broken, A sbeftus is tough. 

Friable. A mineral whole portions or particles flightly cohere, and which 
is therefore eaiily crumbled or broken down, is faid to be friable, or 
in a friable flate. 

fungiform. Certain fubftances, as for inflance calcareous ftalactites, are 
occafionally met with having a termination fimilar to the head 
of a fungus ; whence they are faid to be fungiform. 

ijangue, Omgart. We have thefc terms from the Germans ; the gangue 
of a mineral, is the fubftance, in, or upon which, a mineral is found ; 
it is fometimes termed the matrix. Silver, occuring in, or upon 
carbonate of lime, is laid to have carbonate of lime for its gangue* 
or matrix. 

Geode. This alfo we derive from the Germans. A geode is a hollow 
ball ; at Oberftein in Saxony are found hollow balls of agate lined 
with cryftals of quartz or amethyft, which are termed geodes. 

GUnce is alfo a German word meaning fhining ; thus we nave glance- 
coal, copper-glance, &c. 

Globular distinct concretion is ufed to exprefs the character of a mineral 
which occurs in little round or roundish maffes ; the Pea-ftone and 
Roe-Hone are examples of it. 

Granular* The ftructure of a mineral is faid to be granular, when it ap- 
pears to confift of small grains or concretions ; which fometimes can, 
fometimes cannot, be difeerned without the help of a glafs ; we have 
therefore the fine granular, and the coarfe granular ftructure. 

Greasy is ufed in relation to luftre : fat quartz has a greafy lufire. 

Hackly. This term relates to a fracture which is peculiar to the malleable 
metals ; which, when fractured, prefent fharp protruding points. 

Hamatitts is derived from the Greek a.ifsMnris x figniiying blood-red ; it was 
firft applied by mineralogifts to the variety of iron ore which is now 
called the Rea Haematites ; but has fince been extended to other iron 
ores of. the fame firucture, but differing in colour* We have alfo 
brown luematites, and black haematites iron ore. 

Hepatic* A term derived from the Latin, kepar, the liver ; it is applied 
either to colour or form. We have hepatic pyrites, hepatic quick~ 
filver ; the hepatite. • 

Hydrate is derived from the Creek (udor) Water ; and is applied to 
certain of those minerals (as the hydrate of magnefta) of which water 
forms an ingredient in very large proportion. 

Imbedded. A mineral found in a mafr of another fubftance, is laid Co be 
imbedded in it. Crytallized quartz occurs imbedded in Carrara 
m a r ble. It alfo occurs partly imbedded in other fubftance*, as in 
floor. 
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Indeterminate. Indefinite. Thefe terms are ufed fynonimoufly with Amor* 
pious in defcribing minerals which have no particular or definable- 
form. Cryflals of which the form cannot be accurately afeertained, 
are faid to be of indeterminate forms. 

Incru sting : any fubftance covered by a mineral, is fometimes laid to be 
incrulted by it : thus the various articles which are placed for a cer* 
tain length of time in certain fprings or wells in Derbyshire, he. and 
which are by fome fupposed to be converted into petrifactions, are 
only incrufted with calcareous, or argillaceous matter. 

Interlacing. Interlaced. When the fibres or cryftals of a mineral are found 
intermingling with each other jn various- direr cions, they are interla- 
cing or interlaced. 

Investing. A mineral fpread upon, or covering another, is fometimes dfK 
cribed as inveiling it. 

Irridescent . This term relates only to the various colours with which the 
furfaces of fome metalliferous minerals are naturally tarnifhed : as- 
yellow copper ore, iron pyrites, galena, fulphuret of antimony, dec. 

Li am ell ar ; this term relates to ftructure : when a mineral can be fractured 
or cleaved into" regular and parallel plates or laminx, its ftructure is 
faid to be lamellar ; and the portions thus obtained arc termed lami- 
nae or lamellx ; thefe terms nave been adopted from the Latin, iq 
which they were almoft fynonimously ufed to exprefs thin plates of 
any fubftance. 

lamellar distinct concretions. This term is fometimes ufed to exprels the 
ftructure of certain minerals (as the oxide of uranium) confifting a£ 
laminar which cohere but (lightly. 

La me inform. A mineral confiding of lamellx, is faid to be lameUiform. 

Lamina , Lamella . See Lamellar. 

Lenticular is employed to exprefs the forms of certain cryduls which arc 
nearly flat, and convex above and beneath ; and which confequently 
refemble a common lens. 

Malleability . Some of the metals suffer extenflon when beaten with ^ 
hammer ; and are therefore termed malleable metals. Native gold 
and native filver are very malleable metals. 

Mamillatcd. See Botryoidal. 

Massive . This term is fometimes ufed in deferibing a fubftance of inde- 
terminate form, whatever may be its internal ftructure ; but is mora. 
commonly ufed in contra-diftmction to the term cryftallized, as appli- 
ed to thofe minerals which poffefs regular internal ftructure, without 
any particular external form. 

Matrix . See Gangue . 

Meagre. This tffm relates to the touch or feel of a mineral., k belongs 
Vhiefly to fome of thofe minerals which are of an earthy texture* 
Chalk is remarkably meagre to the touch. 

Natural joints . Such minerals as can be broken into regular forms, as the 
cube, rhomboid, &c. can be cleaved into thofe forms, only in the di- 
rection of, or along, their natural joints. In fome minerals however, 
which have not yet been regularly cleaved, the natural joints are per- 
ceptible by the afiiftance of a ftrong light. 

Ilaereous relates to luftre ; and is employed to exprefs the luftre of fome 
minerals (as of the pearl spar) which greatly refembles that of pearL 
Nacre de Pcrle, in French, fignttie* Mother j>f Pearl. 
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Jtfvblar. A mineral which prefents irregularly globular elevations, is 
termed Nodular. Flint is found in nodular mafles. 

9pah. Thofe minerals are opake which do not tranfmit a perceptible ray 
of light even through the thinneft and finalleft pieces. 

JSajt into. One mineral is laid to pafs into another, when both are found To 
blended in the fame fpecimen, that it is impossible to decide where 
the one terminates, and the other begins. Flint is found palling into 
chalcedony. 

JicctinaUd, If a mineral exhibit (hort filaments, cryftals, or branches which 
are nearly equidiftant, it is pectinated; pecten, in Latin, fignifies a 
comb. 

for out. A mineral is faid to be porous, when it is traverfed in dif* 
ferent directions with communicating holes which pafs through the 
fubftance. 

Pseuthmor pious. Minerals exhibiting impreflions of the forms peculiar to 
the cryftals of other fubftances are faid to be pfeudomorphous. Quarts 
exhibiting cryftals in the form of the cube ; calamine, luch as are pe- 
culiar to carbonate of lime, &c. are termed pfeudomorphous : ^tuios, 
in Greek, fignifies falXe ; potfn, form or figure : fometimes they are 
fecondary cryftals. 

TulveruUnt. When the particles of a mineral are very minute and cohere 
very flightly, or not at all, it is laid to be pulverulent; or in the pub* 
vcrulent Hate. 

RkdiaUd ; radiatus, in Latin, fignifies befet with rays : when the cryftafe 
of a mineral are fo difpofed as to diverge from a centre, they are faid 
to be radiated. 

Ramose ; ramus, in* Latin, fignifies the branch of a tree ; a mineral having 
that appearance is deferibed as being ramofe. 

Refractoriness, This term is ufed both chemically and mechanically in 
relation to minerals. It is fometimes applied to thofe which ftrongly 
refill the application of heat ; and occasionally to feme whole tpugh- 
nefe enables them to refill repeated blows. 

Rtniform. Kidney* lhaped ; ren, in Latin, fignifies kidney. 

Reti/orm y Reticulated. Minerals occuring in parallel fibres, crofted at right 
angles by other fibres which alfo are parallel, exnibit fquares, like the 
mefttes of a net. Retis,in Latin, fignifies a net. We have reticulated 
native filver, native copper, red oxide of copper, &c. And it may be 
remarked that fuch minerals as occur reticulated, generally aflume the 
cube, as ono of their cryftalline forms. 

Stopiform, If a number of minute cryftals or fibres are clofely aggregated 
into a 'little bundle, with the appearance of diverging from a common 
centre, they are faid to be fcqpjfocm. Scopa in Latin fignifies a broom 
or befom. 

Schistose structure. Minerals which fplit only in one direction, and prefect 
fragments which arc parallel, but of uneqnal thicknefe, which tmo 
are not finooth and even, and are without luftre, arc Taid to poftefs a 
fchiftofe ftrueture. Schift in the German fignifies Hate. 

tiUctile. This term relates t6 ftrueture, and is derived from the Latin, feeo, 
to cutx . Thofe minerals are termed fecrile which are midway between 
the brittle and tht malleable. A dice or portion cut from t fectifc 
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ftifteral, is fragile, and the new furface on the roafs U fmooth and lii* 
ning. Plumbago and the foapftone are both fectiit. 

Semi-transparent. A mineral is {aid to be femi-tranfparent when an objltt 
is not diftinctly feen through it. 

'Slaty -structure. This term is fynonknous with Schiftofe ftructurc, which 
fee. 

Specific Gravity . The fpecifie gravity of minerals is determined by com* 
parifon. The ufual mode of determining it, is by weighing them fit 
pure diftilled water ; the weight of which is affumea to be otic or 
unit. Earthy minerals vary 5pm twice, or lefs than twice, to nearly 
five times the weight of diftilled water. Metalliferous ores and ua* 
tive metals vary from five to feventeen times its weight ; some mU 
nerafts, efpecially fome of the combuftiblcs, are lighter than water, 
and are of courfe fupernatant. 

Specular Minerals are thole which prefent one fmooth and brilliant fur* 
face which reflects light. We have fpecular red iron, fpecular iron 
pyrites, &c. Thefe are faid always to occur dofe to the walls or 
or fides of veins. Speculum, in Latin, fignifics a looking glafie 

Spicular and Splintery Fracture belong to minerals of an imperfectly cryftal* 
line fiftm Thefe fractures do not greatly differ : they are both 
irregular ; the fpicular is ihorter and more pointed than the fplintery, 

StalactHiform. trakeiy/uM, (ftalagma) in the Greek, fignifics a drop, ai> 
icicle. Stalactitiform minerals greatly refemblc icicles in (hape. 

Stellated. When the ftructurc of a mineral m fibrous, and the fibres diverge' 
all round a common centre, its ftructurc is faid to be ftcllated : ftclla, 
in Latin, fignifics a ftar. 

'Stria, Striated. The (light channels occaiionally obfervable on the planes 
of cryftallized minerals are termed ft rise, and the cryftals on which 
they are feen are laid to be ftriated. The ftriae are commonly 
parallel and generally indicate the direction in which cryftals may bp 
cleaved. Stria, in Latin, signifies a groove, or channel. 

Structure. This term relates to the internal characters of minerals. Such 
as can be cleaved into regular forms, presenting fmooth, brilliant* 
and parallel furfaces, are laid to have a cryftalFine ftructurc ; but. 
when the furfaces are neither fmooth nor parallel, and when, on thp 
contrary, they are rough and curved or undulating, the ftructure is 
faid to be imperfectly cryftallijic : under v.’hich term aifo may bo 
comprehended all fibrous minerals whether maffivc or not. All 
fuch as have no determinate ftructure, as thofe minerals which are 
granular, fplintery, &c. or compact, may be included under thp 
term indefinite or promifeuous ftructure. 

Supernatant. Such minerals as are lighter than water, and confequently 
fwim upon it, are faid to be fupernatant, Supernato, in Latin, fig* 
nifies to fwim or float upon. x 

5 Tabular. When this term is ufed in relation to ftructure it is nearly allied 
to the fchiftbfc or flaty. Tak, mica and roofing date are defcribed by 
Werner as pofiefling a tabular ftructure. Tnis term fometimes is 
ufed' to ezprefs the external form df cryftals: fuch as arc nearly 
flat, and whofe length and breadth are nearly the fame, are 
femetones called tabular cryftals : from the Latin, tabula, a tabic 
or board. 

Toughness relates to internal ftrurtbre* Thofe minerals which are bruised, 
or fuffer denreffion, by repeated blows in the attempt to fracture 
. them,, arc efteemed to be tough. 
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Yfmruiucent. A mineral througk which an object cannot be feed, bat 
which tranlinits fome light, is termed tranflucent. Rock fait, fome- 
ttme* quartz, .flint and flu or, Ac. are tranilucent : many mineral* 
are tracfluceot on the edge*, as common marble, &c. 

Sftantparbit. Thofe minerals are transparent through which an object 
may be clearly fees. 

^tubercular. A mineral whole uneven nefs of furtace arifes from fmaU 
and ibmewhat round elevations, **. laid to be tufbercular. Flint ife 
for ne times tubercular, 

'fubtrokt ; exhibiting ibmewhat circular knobs, or elevations . 

\ Tubular : See fiftuliform. 

y esicular. A mineral is laid to be vefioclar, when it has fmall and fome* 
what round cavities, both -internally and externally. Lava, pumice, 
limeRone, bafalt, &c ate fometimes veficular : from the Latin, 
Veficula, a little bladder. 

f rit cou4 ; from the Latin, vitreus, glaffy ; minerals having the lullre 
of glafe, are faid to poffefs the vitreous luftre. 

Unctuous. The term relates to the touch. Pipe cloy i* fomewhat unc- 
tuous : Fullers’ earth is unctuous : plumbago ana foapftmie arc very 
unctuous. ? 
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This Table ftiews the order in which the Minerals, comprehended in the 
following pages, have been deferibed. The whole number of ingre- 
dients, in each compound mineral, are not noticed in this table. In SI- 
LEX, &c. the &c. relates to the fmall portions of *oxide of iron, oxide 
of manganeie, or water, which many of them contain. The complete 
analyiis is included in the defeription. 



EARTHY MINERALS. 



SILEX, i. 
SILEX, dec. 



. . , Alttminey Sec, .... 



. . , Limty dec. 

. . , Magnejia , dtc. . , • 

. . , Alumnt % Lame , dec. • . 



Quartz, 2 
Amethyft, 3 
Prafe, 4 
Chryfoprafe, 4 
Avanturine, 4 
Hyalite, 6 
Opal, 7 
Hydrophane, t 
Menilite, 8 
'Flint, 9 
Chalcedony, 10 
Mocha- ftone 
Carnelian 
Sard 
Agate 
Onyx 
Sardonyx 
Plafma 
Heliotrope 
Cimolite, 12 
Black Chalk, 13 
Almandine, 13 
Tabular fpar, 14 
Jsoite, 14 
Steatite, 15 
Bnmzite^ 
Laumomte, x6 
Oipyre^ 17 
Stilbite, 17 
Cat’s eye, 18 
Prehnite, 18 
Zpyfite, 19 . 

Idocrafe, 20 
Garnet, 21 
Cinnamonflonc, 22 
Tripoli, 22 
Bole, 13 
Clay, y. 
Porcellanite, 16 
Melanite, 16 
Aplome, 17 

Thallite, 17 

* 




Digitized by Google 



CONTENTS. EARTHY MINERALS 



8ILEX, Alumine , Lime, See. .... Wcmcrite, l% 

Tourmaline, 28 
Axinite, 29 
Allochroite, 36 
Lapis Lazuli, 31 

. . , . . J Magnefta, Sc c. . . Egytian Jafper, 31 

. • , . . , Barytes , See. . . . Harmotome, 34 

. . , Lime, Magnefta, Sec, . . . Tremolite, 3 2 

Anthophyllite, 33 
Meerfchaum, 31. 

• . , Alumine, Lime, Magnesia, See. Afbeftus, 34 

Bafaltic Hornblende! 3d 

' Hyperfthene, 36 

Schiller fpar, 37 
Augire, 37 
Pyrope, 39 
Potftone, 39 
Smaragdite, 40 
A&inolite, 40 

• . 9 • . » Potash . . . . . Colophonife, 41 

Leucite, 41 
Lithoinarga, 41 
Mica, 4 2 

• • 9 . . 9 Soda, Sec. . .. . . Mefotype, 43 

Rubellite, 44 

. . 9 . . , Potash, Soda , Sfcc. . . Pumice, 44 

Ichthyophthalmite, 45 

. • , Magnesia, Potash , See. • Talc, 45 

Green Earth, 46 # 

. • , Alumine, Lime, Potash, Sec. . Spodumene, 47 

Felfpar, 47 
Scaly Talc, 49 
Pearlftone, 50 
Agalmatolite, 50 
Lepidolite, 51 
Obiidian, 51 
Haiiyne, 53 

• . 9 Soda, Sec. Analcime, 54 

Lava, 54 » 

Pitchftone, 55 
Clinkftone, 56 
Sodalite, 56 
Chabafie, 57 

> Fettftein, 57 

Scapolite, 58 
Jade, 58 

. . , . . 9 Magnesia, Potash, Sue, Soapftone, 59 

Chlorite 60 
Schorl, 61 
Clay-flate, 6z 

. . , . . , Soda, Sec., . Gabronite, da 

• . 9 . . , Lime, Magnesia, Seda, See, Fuller’s Earth, 63 

„ Bafalt, 64 





CONTENTS. EAETHT MINERALS. 



*Tbe following eight substances have not been analyzed , but are generally associa* 
ted with those of •which the principal ingredient is SILEX. 

Hornftone, 67 
Chiaftolite, 68 
Spincllanc, 68 

_ Melilite, 68 

Wacke, 69 
Shale, 69 
Flinty-flate, 71 
Whet-flate, 

ALUM 1 NE, 73 

. . . , &c . . . Corundum, 74 

Oriental Ruby, 

Saphire 

Emery 

. . « , Silex, . . Fibrolite, 76 

Rottfcnftone, 77 
Pinitc, 77. 

Cyanite, 77 
Diafpore, 78 
Staurolite, 78 
Automalite, 79 

. . . , . . , Lime, &c. • • • « Chrysoberyll, i) 

Sommite, 80 
Meionite, 80 

Magnesia, &.C. . . . Pleonafte, 80 

, . Lime, Magnesia, «CC. Lazulite, 81 

Potasb, &c. . . . AndaluOte, 8* 

. . . , Lime, Magnesia, Potash, &c. Blue Felfpar, 8» 

. . . yfiuorU acid, See WaveUite, &c. 83 

...» Silex, fluoric acid, &c. • • 1 opaz, 83 

Pyrophyfalice 

. • • , . • , Lime, fluoric acid, &c. Picnite, 85 

• • • , Magnesia, chromic acid, &c. . Spinelle Ruby, 85 . • 

. . . , sulphuric acid , &c. . • . Subfulphate of Alumine, 86 

. . . , potash , sulphuric acid, &c. • Alum, 86 

. . . , soda, fluoric acid , &c. . • Cryolite, 88 

LIME, 89 ^ " r ¥ . ’ 

. . , carbonic acid, &c Carbonate of Lime, 9® 

Calcareous fpar 
Schicfer fpar 
Aphrite 
Agaric mineral 
Granular limeftone 
Swineftone ' 

Bituminous limeftone 
Oolite 
Pea-ftone 
Madreporite 
Chalk 
Marl 
, Tufa 

, . . , Strontian, carbonic acid ... Arragonite, 102 

• . . magnesia, carbonic acid . . . Bitterfpar, TO4 

Brov^'spart IOJ 1 >OOgle 



Jt 




CONTENTS. EARTHY MINERALS, 



LIME, magnesia , carbonic acid 



» s Silex t Alumine, carbonic acidy Ac. 

. y phosphoric acid . 

. yjluoric acid ....... 

. , sulphuric acidy 

. , soda , sulphuric acid .... 

. , fti/rrV ....... 

. , horacic acid 



. . , arsenic acid , 

MAGNESIA, ii 7 



. , Silexy Ac. 



. . . t Alumincy Limey Ac. 

. . . y carbonic acid . . 

. . . y sulphuric acidy &C. 

• • . , boracic acid . . 

ZIRCON, 123 

• • • . , Silexy Ac 



Pearl Spar, 105 
Dolomite, 105 
Magnefian Limeftone, 106 
Lias, 107 
Apatite, 108 
Fluor, 109 

Anhydrous Gypfam, in 
Gypfum, 112 
Glauberite, 115 
Nitrate of Lime, 115 
Datholite, 116 
Botryolite 
Pharmacolite, 116 

Native Magnefia,*H7 
Chryfolite, 118 
Olivin 

Serpentine, 119 
Magnefite, 120 
Sulphate of Magnefia, 121 
Boracite, 122 

Hyacinth, 124 
Jargoon, 124 
Zirconite, 124 



GLUCINE, 125 

Silexy Alumincy Ac. . . . Euclafe, 125 

. . . , Limey Iron Beryl, 126 

. , chrome Emerald, 127 

YTTRIA, 128 

. . . . , Silexy Alumincy Glucine . Gadolinite. J2Q 

BARYTES, 129 

..... carbonic acid Withcrite, 1 30 

..... sulphuric acid Heavy fpar, 13 1 

. . . . , Alumincy Limey sulphuric acid Hepatite, 1 22 

STRONTIAN, 133 

. . . . , carbonic acid Strontianite, 1 33 

. . . . , sulphuric acid Ceielline, 134 



ALKALINE MINERALS. 



POTASH, 135 

. . . . , carbonic acid ..... 

. ... y nitric acidy Ac. . . . . 

SODA, 138 

• • . , carbonic acid ...... 

• . . , sulphuric acid 

• • . , boracic acid ...... 

.... muriatic acid ...... 

AMMONIA, 145 

. , . . . , sulphuric acid .... 

muriatic acid .... 



Carbonate of potato, 136 
Nitrate of potato, 137 

Carbonate of foda, 139 
Sulphate of foda, 141 
Borate of foda, 141 
Muriate of foda, 142 

Sulphate of ammonia, 145 
Sal Ammoniac, 145 

Digitized by 1C 



CONTENTS. NATIVE METALS, &C. 



NATIVE METALS 

AND 

METALLIFEROUS MINERALS. 



IRON, 147 
* • , • . • 

* . * . . . 

• . , sulphur 

• • > oxygen 



, oxygen , manganese , &C. 



• » ox yg en i phosphoric acid • • 

• , * . , carbonic acid , &C. . • 

• , . . , sulphuric acid 

• , . . , chromic acid . • • 

• , arsenic acid, &c. . • • • 

MANGANESE, 161 

. . • . , oxygen y barytes , &C. 

. . . • , • . , sulphury &C. 

. . • . , . . , iron , &c. 

. . . • > • « phosphoric acid, & c. 

MOLYBDENA, 163 



• 9 sulphur . 

TIN, 164 

* . , oxygen, &c. 

. . , cotoper y iron , sulphury &C. 

TUNGSTEN, 167 

• • . , oxygen , /xW, &C. 

. . , iro», &c. 

TITANIUM, 168 

• . • j oxygen, &C. . 



CERIUM, 170 

. . . , oxygen , jxArx, &C. 

URANIUM, 17* 

. . . , oxygen 

. . . , leady &C. . 

TANTALIUM, 173 



Native, 148 
Meteoric, 148 
Iron pyrites, 150 
Magnetic Iron Ore, 151 
Red Iron ore, 15a 
Brown Iron ore, 154 
Black Iron ore, 155 
Argillaceous Iron ore, 156 
Pea Iron ore 
Bog Iron ore, 157 
Blue Iron ore, 158 
Spathofe Iron ore, 158 
Green Vitriol, 159 
Chromate of iron, 159 
Arfeniate of iron, 160 

Grey manganefe, 161 
Sulphuret of manganefe, 16a 
White manganefe, 16a 
Phofphate of manganefe, 163 

Sulphuret of roolybdena, 163 

Oxide of tin, 165 
Bell metal ore, 166; 

Tungftate of time, 167 
Wolfram, 167 

Titanite, 169 
Anatafe, 169 
Nigrine, 169 
Rutilite, 170 
Menaccanite, 170 
Iferine, 170 

Cerite, 171 
Allanite, 171 
Cerin 

Uranite, 17a 
Uran ochre, 1 73 

Tantalite, t73 
Yttrotantatite, 174 

. Digitized by CjOOQIc 

Native, 176 



. . •. . , oxygen , iron , kc. 

. . * , . . , yttriay &c. . 

CHROME, 174 
BISMUTH* 175 




CONTENTS* NATIVE METALS, &C< 



BISMUTH, sulphur • • * 

• • • > oxygen 

ARSENIC, 177 



• • • » oxygen, Ac. . 

. . . , sulphur 

iron, Ac. 

COBALT, i8a 

• • • , arsenic , Ac. . 

. iron , Ac. 

. • • , ^g** 

. • . , arsenic acid f 

. . . , sulphuric acid 

NICKEL, 183 
. . • , arsenic , Ac. . . 

• • • » ox yg‘"j • 

SILVER, 184 

• • » » • • • • 

. • , antimony , Ac. . 

. • , sulphur «... 

. , antimony , sulphur . 

• » • » &c. 

. • , • . , /ro/, Ac. 

• • ', copper , sulphur^ Ac. . 

. • , bismuth , copper , Ac. 

. • , carbonic acid t Ac. • 

• • , muriatic acid, Ac. • 

COPPER, 189 



• . • , sulphur . • • 

. . . , • • , iron • 

• • • , Ac. • • • • 

• • . , sulphury iron . . 

• • . , arsenic , Ac. . . 

. . . , axjgM .... 

• . . , • . , ji/«x, Ac. 

carbonic acid 

• . . , . . , sulphuric acid . . 

• • • , . . , muriatic acid , Ac. 

• • • , . . , phosphoric acid • 

...,.«, arsenic acid y Ac. 

GOLD, 200 

PL ATI N A,* 203 

RHODIUM, 206 
IRIDIUM, 206 

OSMIUM, 206 

PALLADIUM, 206 

TELLURIUM, 207 * 



, goldy silver 
s lead) silvery Ac. «. . 



. Sulphuret of bismuth, 176 
• Biftnuth ochre, 177 

. Native, 178 

Oxide of arfenic, 178 
. Realgar, 178 
Orpiment 
. Mifpickel, 179 

. Grey cobalt, 181 
• Arfenical cobalt, 18 1 
. Earthy cobalt, 182 
. Red cobalt, 182 
. Red vitriol, 182 

. Kupfer nickel, 183 
Nickel ochre, 184 

Native, 185 
Antimonial filver, 186 
Vitreous filver, 186 ' 
Ruby filver, 187 
Brittle filver glance, 187 
White filver, 187 
Black filver, 188 
Bi’fmuthic filver, 188 
Carbonate of filver, 188 
Muriate of filver, 188 

Native, 19 1 

Suiphuret of copper, 192 
Buntkupfcrerz, 193 
Grey copper, 193 
Yellow copper, 194 
White copper, 194 
Ruby copper, 195 
Dioptafe, 197 
Carbonate of copper, 196 
Sulphate of copper, 197 
Muriate of copper, 197 
Phofphate of copper, 198 
Arleniate of copper, 198 

Native, 201 

Native, 204 



Alloy of iridium and ofmium, 206 
Native, 207 
Native, 207 

Aurum graphicum, 208 
Plumbiferoiu tellurium, 208 0 




CONTENTS* NATIVE METALS, be. 



ANTIMONY, 209 



( sulphur . . , 

, oxygen, sulphur • 
1 • . , silexy Ac. 



LEAD 



an 

, sulphur • 

, antimony , copper , sulphur 

, ... 

• , carbonic acid • 

. , muriatic acid , Ac 

• , phosphoric acid, Ac 
. , sulphuric acid , Ac. 

. , arsenic acidy &c. . 

• , molyhdic acidy Ac. 

. , chromic acid , Ac. 

219 

, sulphur y Ac. 

, oxygen , carbonic acid « 

. , silex . 

, , sulphuric acidy Ac. 
QUICKSILVER, aaa 

• • , • . 

, . . , silver . • 

• . , sulphury iron 

• . , oxygen , muriatic 



ZINC, 



Native, 009 
Grey antimony, a to 
Red Antimony, aio 
White antimony, aiO 
Antimonial ochre, an - 

Galena, aia 

Triple fulphuret of lead, 214 
Native minium, 214 
Carbonate of lead, 215 
Muriate of lead, 216 
Phofphate of lead 216 
Sulphate of lead, 217 
Arfeniate of lead, 217 
Molybdate of lead, 218 
Chromate of lead, 218 

Blende, 219 
Calamine, 220 
Electric calamine, 221 
Sulphate of zinc, 22X 

Native, 223 
Native amalgam, 223 
. Cinnabar, 224 
acidy Ac. Horn quickfilver, 224 



COMBUSTIBLE MINERALS. 



SULPHUR, its 

...,. • • • • 

CARBON, .' 



hydrogen y Ac 
. . , bituminous oil 

. . , bitumeny Ac 
succinic acid • • 

metallic actd . 

resin , asphalty Ac • 

^ . , Ac. 



Native, 227 
Volcanic, 229 
Diamond, 229 
Mineral carbon, 232 
Plumbago, 232 
Mineral oil, 233 
Bitumen, 235 
Coal, 237 
Amber, 245 
Honeyftonc, 24 S' 
Retinafphalt, 245 
Foflil copal, 24 Jk 



Digitized by Google 




Digitized by 



Google 




SILEX. 



\ 



This Earth is, when pure, in common with the rest 
of the earths, perfectly white and infusible, except by 
the intense beat of voltaic electricity. It has neither 
taste nor smell, and its specific gravity is 2.66. 

Silex has never been found mineralized by any acid, 
but is occasionally involved in small proportion in some 
of the aoidiferous earthy substances ; it forms a large 
ingredient of veiy many earthy minerals, including some 
oi die hardest gems and the softest clays ; it is proved 
by analysis to enter, in variable proportion, into the 
composition of about two-thirds of the whole number of 
earthy minerals whose composition is known ; ancles it 
is the chief ingredient of the oldest and most plentiful of 
the primitive recks, and is found in rooks of almost every 
age and formation, it ip esteemed to be the ipost abun- 
dant substance in nature. 

Silex, as well as the rest of the earths has lately been 
proved, by Sir H. Davy, to be a compound substance ; 
it consists, according to Berzelius, of oxygen, in the 
proportion of about 54 per cent, united with a base, 
SUtcium, which has not hitherto been obtained in -a 
state of separation, in the proportion of about 46 per 
cent SUex cannot therefore be now considered as a 
simple or elementary body. 

Notwithstanding the complete analysis of silex, it 
still obtains among chemists its old denomination of an 
Earth; principally, it may be supposed, from the diffi- 
culty of properly characterising its base ; which is not 
believed by Sir H. Davy to be a metal, but of a pecu- 
liar nature, bearing an analogy to boron, charcoal, 
sulphur and phosphorus. 

As common flints are almost wholly composed of 
siliceotu earth , if thence received the name ofSile^ 
which in the Iatin signifies flint ; but it is found in the ' 
greatest purity in quarts or rock crystal. 
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quartz. 

Quartz is found crystallized, fibrous, granular, and 
Compact It scratches glass, does not yield to the 
knife, and is infusible. Its specific gravity is 2.6 ; and 
it is composed of silex, with 2 or 3 per cent, of water. 

Crystallized quartz* is found perfectly transparent and 
colourless $ also, red, yellow, arey, black, brown, pur- 
ple, green, and of various shades of each colour. 

The transparent and colourless is known by the 
name of rock Crystal : the largest and most esteemed 
crystals are brought from Madagascar, the Alps, Nor- 
way, and Scotland ; where they are found in cavities in 

K anite. Single crystals have been met with, of more 
an 100 lbs. weight. These are bought at a high price 
by the lapidary, to cut up into various ornaments, as 
seals, &tc. and into proper forms for spectacles, as a 
substitute for glass. In smaller crystals, quartz is found 
in almost every metallic vein, both of ancient and re- 
cent formation, in every kind of rock. 

* Cnstalliued %uartx +— Unconnected cryftals of quartz, in my pofteffion, 
from Tonowanto, are in the eighteen tided form, fhinine with remarkable 
hriWancy. Others from Rocheftcr, north-well of the Shawangunk moun- 
tain, have as many tides, with longer columns ; found fcattered through 
acgjflaceous loam.— Airaham G. Thompson. 

Attached cryftals of great beauty have been brought from Rochefter, 
having a fix tided column terminating in a fix tided pyramid. Some of 
them pofieis remarkable clearnefr and brilliancy, and form clutters of great 
beauty. They reft upon a bale of quartzy rock, containing galena, or 
fulphuret of lid, and blende, or fuphuret of sine .—Ih. 

' A cryftal of this fort, in my collection, brought by a Canadian trader 
from fome barbarian region north- weft of Lake Superior, is $ inches 
long, and I i-l in diameter *—Rcv. Alex. M'Leoi. 

Many handfome fpedmens of nafeent and well formed cryftals of quartz 
have been brought from Rhinebeck. — Rev. F. C. Schaeffer. 

Well formed and lucid cryftals have been brought from Diamond Ifland, 
ill Lake Champlain — Stevenson . 

Elegant clutters of the same, from the banks of the Illinois.— Long. 

* Opake cryftals of quartz, retting upon gneifs, from the Stafford Springs, 
in Coone&icut^— Davis. 

The Diamond Rock, fituated eaft of Lanfingburgh, has a furface be- 
f^OUgled with minute cryftals, that glitter in the funfhine, and tempt moft 
vmters to brine away pieces of the quartzy rock, and its crop of cryftals. 

Quartzy crymdlizattans are found in various other parts of the United 
8late& and of North America ; fuch as Maflachufetts, Virginia, South Ca- 
rolina, and other places. 
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Quartz, more often than any other crystallized mine* 
ral, contains foreign substances * sometimes drops of wa- 
ter, with bubbles of air, may be seen in it ; also crystals 
of schorl or titanium, crystals of chlorite, and iron ore. 

The crystallizations of quartz or rock crystal are very 
interesting. The crystals in my possession exhibit 40 
distinct varieties of form ; the most common of which is 
a hexahedral prism terminated by bexabedral pyramids: 
the two pyramids joined base to base, without an inter- 
vening prism, are rarely seen. The primitive crystal is 
also rare, but is occasionly found in the neighbour- 
hood of Bristol ; it is an obtuse rhomboid, very nearly 
approaching the cube. Its angles, according to Hatty, 
are 94° 24' and 85 # 36' ; but the results obtained by the 
rejecting goniometer do not correspond therewith. 

Quartz allows, though not readily, of mechanical clea» 
vage, parallel with the planes of its primitive crystah 

The transparent crystals found in the neighbourhood 
of Bristol, termed Bristol Diamonds , are crystallised 
quartz ; those of Cornwall are by some called Cornish 
Diamonds. 

Crystals of quartz, of a light yellow, or of various shades 
of brown, are brought from many places. The best are 
found in a hill called Cairn-gorm, in Scotland. A sin* 
gle crystal about twelve inches long, and four in diame- 
ter, of a deep brown colour and transparent, which was 
fit for the lapidary, was not long since sold by public auc* 
tion for 210 guineas. These are by some called Foist 
Topazes / 

When of a reddish purple, or violet colour, quartz ia„ 
called Amethyst :* the crystals are generally^ the deep* 
est colour towards the summit. It commonly occurs n* 
metalliferous mountains in Spain, - Bohemia, 



veins m 

Saxony, Hungary, &c. never in those of primitive gra- 
nite. Frequently it is found in hollow masSes, called 
geodes, which are occasionally survountfrd by q coating 
of agate ; but these are principally met with in volcanic 

* Awutbyst.—Mj collection contains hollow balk, coveted wfehtd by 
amethyftine cryftals, from Mentz, in Germany, and amorphoos pieces ta 
various purple hues, from St. Salvador*, in Brazil, and its vicinity. Ms 
Collins brought me an amethyst found in Georgia, thirty mfles west c£ 
Augusta.. 
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countries ; in Auvergne, the Tyrol, and the Palatine. 
Analysis has proved the amethyst to contain a very mi- 
nute quantity of iron and manganese, to which its colour 
may be attributed. Amethyst has been met with in the 
tin mines of Cornwall, Polgooth, and Pednandrae. 

Fibrous quarts? is yellowish or greyish white, and occa- 
sionally pale amethyst : sometimes it occurs in radiated 
and globular concretions, two inches or more in diame- 
ter, but only in Cornwall. 

(Zranular quartr f* is white, yellowish or greyish white ; 
it occurs in granular distinct concretions, sometimes in 
mass, and as a component of certain granites. It is fine, 
or large grained. The fine grained, with silvery mica, 
composes a granite near Scnihallien, in Scotland ; the 
larger grained forms large blocks in argillaceous schistus 
and other rocks in Scotland. The latter becomes snow 
white by calcination, and is largely employed in the 
porcelain manufactory. 

Compact quartz % is of various colours, and occurs in 
mass, or disseminated, or globular, he. It is found en- 
tering into the composition of rocks, from the oldest to 
those of the most recent formation, and composing veins 
and beds in others : sometimes it is found m consider- 
able blocks, though it seldom forms entire mountains. 

Prasefy is of a leek green colour, and translucent; it oc- 
curs in mass at Brutenbrun, in Saxony, in a mineral bed : 
it appears to be an intimate mixture of quartz and acti- 
nolite. 

When of a light grass or an apple green, and some- 
what transparent, quartz is termed Chrysoprase , which 
is found in mass, imbedded in serpentine, in Siberia, with 
opal, chalcedony, &c. 

Avanturine isyellowish red, or grey, greenish, or black- 
ish. It appears to be filled with silvery and yellowish 

* Fibrous Wufrte.— This frequently occurs, croffing veins of granite, 
gneifs and fdSstus, in Naw-Yore. 1c feems to be an incipient form of 
Oyfrallisation. 

t Granular Quartz— frequent in and around New-York. 

t Cmpa* Qa a r f %m *mut y diftin& maflet are found scattered over the 
land between Waftington city and Fredericktown, Md. 

4 Specimens of quartz, coloured green, at New* York and its 

jririnity. They are, however, opoke and amorphous, and have been iuppe- 
fed to owe their colour to copper* 
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spangles, tUat* reflect light with great brifliaiicy. ^ Some' 
suppose these spangles to be mica, others imagine tbat 
the appearance is produced only by the particular direc- 
tion oi the lamina?. It takes a good polish, and is used 
for seals and other ornaments. The best avanturine is 
brought from Spain. 

A variety of quartz, which is commonly massive, and 
has a greasy lustre, as though it had been rubbed witb 
oil, is therefore called Fat quartz :* it is one of the gan* 
gues of native gold in Peru. 

Another variety is opaque white, and is thence term- 
ed Milk quartz . It has sometimes a tinre of red, whicl* 
often passes into a beautiful rose red, when it is termed 
Rose quartz it often has the greasy lustre of fat quarte# 
Its colour is said to be owing to manganese. It has been 
found at Rabenstein in Bavaria, in considerable quantity,, 
in a vein of manganese traversing a large grained granite. 
It bas also been met with in Finland, and near Cork in 
Ireland. ^ 

Quartz sometimes exhibits impressions of the crystal- 
line forms of substances on which it has been deposited, 
but which have been decomposed; quartz exhibidng such 
crystalline appearances is termed Pseudomorphous. J 
Sometimes it is merely cellular ; and when the cavitie*' 
are very minute, and the quartz is in very thin plates 
which intersect each other in every direction, it is so light 
as to swim on water ; whence this variety has been term?- 
ed Swimming stone , by some Spongiform quartz . It has 
been found at Schemnitz in Hungarv, at Joachimstal in< 
Bohemia, at Scbneeberg and Freyberg in Saxony, St 
Beresof in Siberia, and m Cornwall in England. The 
cavities of one specimen in my possesion, from Pednan- 
drae Mine, near Redruth, are partly filled up witb fluot 
spar, the external parts of which are roundea, shewing it 
to be in ajstate of decomposition ; the cavities of another, * 

* Fat Qsartx*— Particle* of this variety adhere to the pieces of native 
gold found in North Carolina. 

f Ron Quart **— I Have ole&ant fpooimena fro** Maine, received fraai 
Yrofeffor Oleaveland. 

| Pttw&owmpx tu Quart* —Cryftak of iflMt 

aonaiioon in veftiog quart*? matte**! Meanest formation % 
time* the quart*? cruft* orfcose* fonafci, after the Met* and oMIWgJP* 
H h ablt a at emU thqr endoeed, are dccompoied orwafhoiawag. 
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from Refatean Mine, are filled up partly by black, part** 
ly by bright yellow copper ore. 

Quartz combined with variable proportions of iron, id 
termed Ferruginous quartz .* It is of a yellow or red co* 
lour, and opake, and is found both compact and crystal* 
lized. It is harder than pure quartz ; and when heated* 
becomes magnetic. It is sometimes met with in remark* 
ably neat small crystals having both terminations perfect* 
and of a yellowish or reddish colour. These crystals 
bave been principally found in secondary rocks, near 
Compostella in Spain ; whence they are called Hya- 
cinth of Compoittlla. Massive ferruginous quartz, or 
Eisenlcletili is found in the veins of primitive mountains, 
where R is often met with as the gangue of various me- 
tallic substances, as of lead, copper, sulphuretrof iron, and 
sometimes of gold. 

A variety termed Hyalite , or Mutter's glass , having in 
many respects the appearance of chalcedony, has been 
found in small masses upon, or lining the cavities of, 
amygdaloid. It bears a striking resemblance to gum- 
arabic, and is said to be composed of 92 parts silex and 
7 of water. It his been found only in volcanic coun- 
tries : in Tuscany, — in small stalactites in the rocks of 
Piperino, in Solfatara, be. 

Quartz is sometimes found forming beds, and more 
Often veins, f in primitive mountains. The quartz in 
these veins is sometimes compact, but is occasionally 
bollow in places ; in these cavities the crystals which are 
seen in the cabinets of mineralogists are found. It oc- 
casionally occurs imbedded, as in porphyries ; and in 
remarkably neat transparent crystals, in Carrara marble^ 

It is also met with in veins or caverns in secondary 
countries of different natures ; and forms a large pro- 
portion of alluvial deposites, principally in fragments, or 
rounded or angular grains, constituting sand ; which is 
aometimes, by causes which we know not bow to explain, 



• Ferruginous ^ wrfi^A aior^ooit reddifh off raddy quartz. Rained 
through and through, or in ipets and blotches, are of frequent occurrence, 
f Warn of 4taff*s.«->These<occor in the rocks of gneiss and granite, in 



on inch to three feet ; sometimes parallel to the ftrata, and sometimes 8* 
acorn thasu The quartz it even a cod wide, in certain flacea, 
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found adhering f forming masses denominated Sandstone? 
and Gritstone. 

OPAL* 

Opal is either of a clear, or of a bluish white : it in* 
eludes several varieties. 

It is found in small masses or in veins in Hungary, in 
rocks which seem to be in part decomposed, and which 
are by some considered to be volcanic ; by others, as nn 
gillaceous rocks, v the result, of the decomposition of poN - 
phyries. In these rocks both the common and the noble 
opal occur. Opal is also met with in Iceland, and Sax-* 
ony. 

The Common opal is usually white with a tinge of yel* 
low, red*, op light green,, internally. It consists of 93.d 
parts ofVdex, 1 of oxide of iron, and 5 of water. It ha* 
been found in several of thd mines of Cornwall. 

The Noble opal exhibits changeable reflections of the 
same colours as the former variety, and is an exceeding* 
ly brilliant and beautiful mineral : it & bard enough to 
scratch glass. The finest specimens of'it are in the Im- 
perial Cabinet of Vienna ; one is about 5 inches long 
and 2\ in diameter, the othefris of the shape and size of 
a hen’s egg. It consists of 90 parts of silex, and 10 of 
Water. 

Semi-opal is harder than the preceding varieties and 
is mostly opake ; occasionally transparent, with a glisten* 
ing resinous lustre. It is principally inet with in secon- 
dary countries ; sometimes in volcanic rocks, and in ba- 
salts*. It has also been found in primitive granite and por- 
phyry, especially in the veins traversing those rocks 
which contain silver. It consists of 85 per cept. of si- 
lex, I of oarbon, 1,75 of oxide of iron. 8-of ammoniacal 
water, and a small portion of bitumen. Semi-opal is 

• Sandstone. — At Nyack, thirty miles north of New- York, the Sand* 
stone strata, overlay the bones of land animals. The roots of the kal- 
toia latifolia are petrified in red Sandstone, near the top of the Kaatskfil 
moun tain — / Eaton. ) - And both marine shells and vegetable substan- 

ces are embraced in the Sandstone, near Rappahannock and Ybrjt rivers, 
in Vilginia.— f — Quarts, in. loose and. round pebbles, chief- 
ly commutes the ihoals and beaches of the Atlantic fcore, from Capo Cod 
Slid Nantucket to Cape Hauer*, and he y «<L Google 
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found in Auvergne in France, in the island of Elba^ in 
Bohemia, Iceland, Hungary, 8ic. Fossil teeth have 
been found penetrated by this mineral. 

Wood-opal # has a ligneous structure, and is met with 
* of various shades of grey, brown and black. It appears 

to be wood, penetrated by opal or semi-opal ; and is 
found near Schemnitz, and at Telkobanya in Hungfcry. 

A variety, met with at the same place as the prece- 
ding, called Ferruginous Opal or Opal jasper , is of a 
yellowish or yellowish brown colour, witn a glistening 
resinous' lustre. It consists of about 43 parts of silex, 47 
of oxide of iron, and 1 of water. 

HYDROPHANE. 

The Hydrophane is considered to be a variety of 
opal. It is generally whitish, and nearly opake ; by 
immersion in water, it exhibits some of the changeable 
colours of the former varieties, and is found in the same 
places. It consists of about 93 parts of silex, 2 of alu- 
mine, and 5 of water. 

Hydrophane is porous, and commonly adheres to the 
tongue, it is chiefly found in Saxony, the Isle of Ferroe, 
ancf in Hungary. At Mussinet near Turin, it occurs in 
veins of chalcedony, or of hard serpentine, traversing a 
serpentine mountain in eveiy direction. 

MEN1L1TE. 

The Menilite is by some considered a variety of semi- 
opal. Its common colour is a smoke brown ; its struc* 
ture slaty; it is somewhat translucent, and* is found in 
irregular masses in beds of clay, between beds of sul- 
phate of lime at Menil-montant near Paris. It is some- 
times called the Pitckstone of Menil-montant It consists 
of 85.5 parts of silex, 1 of alumine, 11 of water and 
inflammable matter, with small portions of lime and 
oxide of iron. 

*W ^Ofai~-Wood apparently opalixed hat beta picked tm on the. 
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XLIHT.* 

Flint is of various shades of white, yellow, brown and 
black, and is somewhat harder than common quartz ; 
it is readily broken in any direction, and has a con* 
cboidal and a glimmering lustre. It is found in irre- 
gular masses, and sometimes forming the substance of 
certain marine organic remains, as echinites and eor&l- 
loids : and consists of 97 parts of silex, 1 of alumine 
and oxide of iron, and 2 of water. It specific gravity 
is 2.58 . 

Flint is said occasionally, though rarely, to be found 
in veins in primitive rocks ; but it is also said that the 
flint thus found has not precisely the characters of com- 
mon flint. It is met with in nodules in compact carbo- 
nate of lime in Derbyshire ; at Mont-martre near Paris* 
in an impure sulphate of lime ; it is also found in certain 
marls ; but that which may be termed its ordinary na- 
tive place, is the upper chalk formation, in which it ie 
met with in regular layers, and occasionally as in Fresh- 
water Bay in the Isle of Wight, in continuous beds of 
considerable length. Flint is also abundantly found in 
portions evidently rounded by attrition, forming depo- 
sites in the neighbourhood of chalk bills, and of gravel 
in alluvial countries. When red, yellow, or brown* they 
are termed Ferruginous flints. 

The formation of the flints which lie in detached . 
masses, though in parallel layers, in chalk, has much oc- 
cupied the attention of geologists, and without producing 
any satisfactory solution. Their form proves that they 
have not been rolled, or conveyed into the chalk y in 
which they bear every appearance of having been form- 

• Flint— \% found in detached mattes, of the fize of afift and left, (cat* 
tered over the maritime alluvion of the United States. But as it does not 
break with a proper concavo-convex fracture, it may be deemed rather a 
horn-done ; er rather it is horn.ftooe patting into flint, found in the ft rata 
of fccondary lime* ft one, in the counties of Qtfego, Geneffee and Niagara., 
New* York; generally of a black hue; is frequent in the valley, of Muf* 
conetcung river. New Jerfey, and between the Delaware ana Lehigh, 
Pennfylvania. Various other localities of flint, are detailed in my letter on 
the fohje&, as pubIHhed in Mease's Archives of ufcfal knowledge, at 
Philadelphia. Specimens in my pofleftion, from Alabama and Brazil, (how 
As ftagea by which flint changes to limeftone, or limeftone alters to flint* 

• # • Digitized by VjUOv VIC 



10 ELEMENTARY INTRODUCTION 

ed : they are frequently found containing shells. Some 
naturalists have ventured on the supposition that the 

E laces in which they are found were formerly occupied 
y animals : and that the formation of flints in those 
places, has been owing either to the aflinity existing for 
silex in the animal matter, or that it has been converted 
into flint. This it must be obvious is mere hypothesis, 
and is not more deserving of regard than the notion en~ 
tertained by others, that, contrary to all known principles 
of chemistry, these flints have been formed by the / con- 
version of lime into silex by some unknowo natural 
agency. The most commonly received opinion seems 
to be, that flints have been formed by the filtration of 
siliceous matter through the chalk j a theory not without 
serious difficulties. 

Kir wan quotes from Schneider’s Topog. Mineral. 
114. that 126 silver coins were found enclosed in flints, 
at Crinoc in Denmark ; and an iron nail at Potsdam. 

« CHALCEDONY.* 

Chalcedony is fou nd of various shades of white, yellow, 
brown, green and blue. It occurs massive, forming veins, 
im round balls, termed geodes ; and also, botryoiual and 
stalactitical ; sometimes it bears the impression of organ- 
ized bodies : it is frequently met with coating crystals 
of quartz, and occasionally in cubic crystals, which, it 
is ascertained, are only secondary, or pseudomorphous, 
It is commonly semi-transparent ; it has no regular frac- 
ture, and is harder than flint. Its elementary constituents 
have not been accurately ascertained, but as it is often 
found passing into flint, it may reasonably be assumed, 
that their analysis would not greatly differ. The specific 
gravity of chalcedony is about 2.6. 

Chalcedony is found principally at Oberstein in Sex- 
opy, and in the isle of I erroe. A blue variety is met 
with in Transylvania. That of Iceland is in thin layers, 
alternately more or less translucid, and perfectly paral- 
lel. But the most superb specimens were brought 
from a copper mine in Cornwall, called Travascus, 

* Chalcedony *-* Coarfe pieces found along the ihores around New* York.. 
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which was situated in argillaceous schistus ; these speci- 
mens are transluckl, whitish, and variously ramified. A 
variety of a beautiful blue colour on the surface was 
found in a tin vein passing through granite, in Pednan* 
drae mine, near Redruth, in the same county ; and 
another variety, very much resembling flint, containing 
small portions of yellow copper, in Relistian mine* 
Chalcedony has also been met with in several others of 
the Cornish min^s. It was anciently procured from 
Chalcedon in Upper Asia, whence its name. 

When of a white colour and translucent, chalcedony 
is called Cacholong. Some varieties are opake.and ad* 
here to the tongue. Cacholong is found with chalce- 
dony, sometimes with flint. It is mat with at Cbam- 
pigny, near Paris, in a calcareous breccia : but the real 
cacholong is found in the banks of the Cacb, a river in 
the country of the Calmucs of Buccharia. 

When chalcedony contains appearances of arboriza- 
tion or vegetable filaments, which have been supposed 
to be owing to the infiltration of iron or manganese 
through its natural crevices, it i3 termed Mocha stone. 
This is believed chiefly to be brought from Mogha in 
Arabia. 

Camdian is of various shades of yellow, brown, and 
red. . It is found in several places in Europe ; but the 
most valuable specimens are brought from Arabia, and 
from Surat and Cambay in India, . where, it is said to 
.be found in certain rocks in the globular, or the stalac- 
titical form. 

Sard is supposed to differ from the preceding variety 
only in its colour, which is orange-yellow, passing into 
brownish-yellow. 

When yellowish, white, red, or yellow, brown, or 
brownish black, and opake, it is called Jasper. 

When two or three of the above varieties are mixed 
in alternate and concentric bands, exhibiting, when cut 
and polished, zones, or angular lines like fortifications, 
the compound is termed Agate. It is found in the form 
of irregular rounded nodules, from the size of a pin’s 
head to more than a loot in diameter, or in veins or 
strata, or occasionally stalactitic. Sometimes agate is 
found in amygdaloid and in gypsum ; near the Wolga it 
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occurs between strata of secondary limestone. The most 
beautiful agates of Britain are found m the neighbour* 
hood of Perth and Dunbar, and are called Scotch pebbles ; 
but the most celebrated are those of Oberstein* in Sax- 
ony. When tbe colours are disposed in straight parallel 
bands, it is called Ribbon agate, by some Rtibmjasper' 
Another variety represents rocks or buildings, and is cal- 
led Ruin agate. 

But if two or more of the preceding varieties are as- 
sociated with a band of milk-white opake chalcedony, 
the mass is called Onyx. Onyxes cut into portions 
about the size of a bean, exhibiting opake white circles, 
resembling the iris of the human eye, are termed Onyx- 
eyes. t 

•Sard, united with opake milk-white chalcedony, is 
called Sardonyx. 

Plasma seems to be a yariety of chalcedony, which it 
resembles in being translucent, and somewhat harder 
than quartz. It is of a dull riwenish colour, with yellow 
and whitish dots, and has a glistening lustre. It has «ot 
been analyzed. Plasma is brought from Italy ^ and the 
Levant ; and is said to occur at Taltsa, in High Hun- 
gary ; also, disseminated in rounded pieces, with flint 
and bomstone, in a mountain of serpentine, at Bojano- 
witz, in Moravia. Its specific gravity is 2.04. 

Heliotrope is mostly of a deep green colour, add 
translucent ; and commonly, yellow or blood-red spots 
are interspersed through the substance. From the lat- 
ter circumstance it has obtained the name of Bloodstone. 
It is considered to consist of chalcedony coloured by 
chlorite, or by green earth ; and is found m Siberia, Ice* 
land, and in a vein at Jaschkenberg, in Bohemia, — but 
tbe most beautiful varieties are brought from the east ; 
whence, among lapidaries, by whom it is in considerable 
request, it has obtained the name of Oriental jasper . 
The specific gravity of heliotrope is 2.6. 

C1KOMTE. 

Cimolite is of a light greyish-white, inclining to pearl* 
grey, but by exposure to air it acquires a reddish tint ; 
4t occurs massive, and of a somewhat slaty structure ; is 
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wake ; yields 4o the nail, and adheres to the tengDe. It 
often encloses small grains of quartz. It consists of 6$ 
parts of silex, 23 of alumine, 1.25 of oxide of iron, and 
12 of water. Its specific gravity is 2. v 

It abounds in the island of Cimola (whence its name) 
now called Argenteria, situated near that of Milo. It 
was employed by the ancients,and still is by the inhabi- 
tants of the island, for some of the purposes to which 
fuller’s earth is applied. 

BLACK CHALK. ©HAWING SLATE. 

This mineral is of a greyish or bluish black colour ; it 
has a slaty structure, is meagre to the touch, and soils 
the fingers. It is found in primitive mountains, accom- 
panying argillaceous schistus, particularly that which is 
aluminous, to which it is nearly allied ; and is said to 
occur occasionally in the neighbourhood of coal forma-, 
tions. It is met with near Pwllhelli, in Caernavon' 
shire ; in Isla, one of the Hebrides ; in France, Spain, 
Italy, Iceland, and in Bareith. That from the latter 
pjace yields by analysis about 64 parts of silex, II of 
alumine, 11 of carbon, with small proportions of iron 
and of water. 



ALAMANDIN& 

This mineral, commonly termed Noble, or Precioiti 
garnet, is usually of a brilliant crimson colour, some- 
times with a slight Smoky tinge and transparent. It 
occurs granular, and also # crystallized, in some of the 
forms usual to the common garnet ; its structure is im- 
perfectly lamellar, though but rarely visible. Its specific 
gravity is 4.3 ; and it consists of 3 5.f5 parts of silex, 
27.25 of alumine, 36 of oxide of iron, and 0.25 of oxide 
ef manganese. 

The alamandine is very much esteemed as a precious 
stone. The most beautiful, which are sometimes of red' 
dish violet colour, are fought from Siriao, the Capital of 
Pegu : among lapidaries, they are improperly callea Syrian 
garnets- They appear to be the Carbuncle of the am- 

B *. 

Digitized by CjjOCK^I^ 




u 



ELEMENTARY INTRODUCTION 



cxents# Of their geological situation in Pegu, we are 
entirely ignorant. They are also found in Bohemia, 
Hungary, Ethiopia, Madagascar, Brazil, &c. 

In Bohemia, they are found near Meronitz and Trzib- 
fitz, in the circle or Leutmeritz, disseminated in an allu- 
vial deposite, consisting principally of fragments of 
serpentine or ronnded masses of basalt, cemented by a 
grey marl. In this deposite are also found hyacinths, 
beryls, sapphires, quartz, magnetic iron, and even fossil 

It is said to have been met with in granite at Stron- 
tian ; also at Ely in Fifeshire, and at Wicklow in Ire- 
land. 



TABULAR SPAR. 

This very rare mineral has only been found at Ota- 
vhza, and at Dognaska, in the Bannat of Temeswar, 
entering into the composition of a rock, consisting prin- 
cipally of bluish carbonate of lime and brown garnets ; 
or, according to others, in a vein of bluish lamellar car- 
bonate of lime, containing green garnets. 

The tabular spar is of a greyish white colour ; trans- 
lucent and somewhat hard. It is phosporescent when 
scratched with a knife, and is said to have been met with 
in six-sided tables, in which the natural joints may be 
discovered, parallel to the sides of a slightly rhomboidal 
prism. It is composed of 50 parts of silex, 45 of lime, 
*nd 6 of water. Its specific gravity is 2.86* 

JEN1TE. YENITE. 

• 

The Tenite is a scarce mineral, which at first sight 
greatly resembles hornblende. It is of a brown, or 
brownish black colour, dull externally, and of about the 
hardness of felspar It occurs amorphous, acieular, and 
crystallized ; generally in the form of a rhomboidal 
prism ; six varieties have been discovered in the form of 
its crystals, the primitive of which is a rectangular octa- 
hedron, measuring over the summit, according to Hatty, 
one way, 112*. 36% the other, 66*. 58'. it is composed 
Of 29 parts of silex, 12 of lime, and 57 of the oxides qf 
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manganese and of iron ; and therefore does not seem to 
belong to earthy minerals ; but it is always ranked in 
that class. Its specific gravity is 3.6. 

It has been found only in Corsica, at Rio la Marin* 
and Cape Calamite y it is dispersed in crystals and almost 
compact round masses, in a thick bed of green substance 9 
the nature of which has not been determined, but which 
bears a considerable analogy to the Yenite ; and is ao» 
companied by yellowish- green epidote, quartz, and arse* 
meal iron. The bed containing the yenite lies upon 
another, consisting of large grained carbonate of lime, 
enclosing talc. At Cape Calafoite it is accompanied by 
magnetic iron ore, granite, and quartz* 

STEATITE.* 

Steatite is of various shades of white, grey, yellowy 
green, and red ; and is met with massive, and (at Bar 
reutb) with occasional appearances of internal crystalli- 
zation ; which, being mostly, if not always, referable tQ 
the forms assumed by quartz or carbonate of lime, are 
therefore in varieties which cannot originate in the same 
primitive form, and are thence considered to be only 
pseudomorphous. 

This substance has generally a very unctuous and 
soapy feel, but it differefrom the soapstone in not having 
alumine as one of its elementary ingredients ; it yield* 
to the nail, but does not adhere to the tongue y its frac- 
ture ia splintery, sometimes slaty. It considerably re- 
sembles some varieties of serpentine, but is m*ch softer* 
The grotesque figures brought from China, are general- 
ly supposed to he a variety of steatite ; which, though it 
possesses some characters in common with the substance 
of which those figures are made (the Agalmatolite), dif- 
fers essentially in respect of analysis. Steatite consists 
of 64 silex, 23 magnesia, Soxide of iron, and 5 of water* 
Its specific gravity is 2.6T. 

Steatite is foundin considerable masses, or in beds or 

• Sumtiu^Found in the alluml soil of New- York city, in loofe 
males ; in the county of Richmond, (N. Y.) near the health efiahliflmsent, 
affodated with various other magnefian produ&iam ; and near Bald* 
mm in. Maryland accompany ing^iae native chromate of iron*. 
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reins, in some primitive mountains. It is most common 
in serpentine. At Freyberg in Saxony, it is met with 
in tin veins ; where it is accompanied by, or mingled 
with mica, asbestus, quartz, ana occasionally native sil- 
ver, &c. It is found at Portsoy, in Scotland, in serpen* 
tine, and io the Isle of Sky, in wacke. It oceurs also in 
the Isle of Anglesey. It abounds in the principality of 
Bareutb, in Saxony, Bohemia, Norway, Sweden, and 
France. 

The white varieties, or those that become so by calci- 
nation, are employed in the manufactory of the finest 
porcelain : other varieties are said to be used for fulling. 
The Arabs, according to Shaw, use steatite in their baths 
instead of soap, to soften the skin ; and it is confidently 
asserted that the inhabitants of New Caledonia either eat 
it alone, or mingle it with their food. Humboldt says 
that the Otomaques, a savage race, inhabiting the banks 
of the Oronoko, are almost entirely supported during 
three months in the year, by eating a species of steatite, 
which they first slightly bake, and then moisten with 
flrater. 



BRONZITE* 

The colour of this mineral is brown, having frequently 
the aspect of bronze ; its structure is fibrous lamellar, 
and its lustre is considerably metallic. It consists of 60 
per cent, of silex, 27.5 of magnesia, 10.5 of oxide of 
Iron, and 0.5 of water. Its specific gravity is 3. 2. 

The Bronzite is usually found disseminated in Ser- 
pentine. It occurs in the Col de Cerviere in the Alps ; 
at Matray in the Tyrol ; at Basta in the Duchy of Wol- 
fenbutel ; at Dobschauin Upper Hungary, fee. : It scema 
to belong to primitive countries. 

£ 

LAUMON1TE. 

- "This mineral occurs in aggregated crystalline masses, 
deeply striated, or in separate crystals of several varie- 
0e9-or form ; the primitive of which, according to Haliy, 
is a rectangular octohedron, or, according to Bournon, 
ft rhomboidai tetrahedral prism, with rhombic basest — 

L) ert zed by Google • 




TO mtfE&ALOGT. 



n 



The Laumonite is white, transparent or translucent,, 
and hard enough to scratch glass. It was formerly 
termed the efflorescent zeolite , on account of its undergo* 
ing a spontaneous change by exposure to the air; in 
consequence of which it loses its natural transparency, 
and becomes opake, tender, of a shining white colour, 
and pearly lustre ; eventually, it falls into a white pow- 
der, similar to that resulting from the decomposition ov 
Glauber’s Salts. It has lately received the name of the 
Laumonite, from Gillet De Laumont, who first made 
known its true nature. Its specific gravity is 2, 2. It is 
composed of 49 of silex, 22 of alumine, 9 of lime, 17 . 5 
of water, and 2. 5 of carbonic acid. 

This mineral was first discovered io the lead mine off 
Huelgoet in Brittany, lining the cavides of the veins.-** 
It has since been brought from Ferroe ; from near Pais* 
ley in Renfewshire ; from Portrush in Ireland, and Larne 
in the Isle of Sky. 



DIPTRE. 

This rare substance occurs in slender octohedral prisms* 
of a greyish, or reddish white colour, fasciculated into* 
masses. These prisms exhibit joints parallel fb the* 
sides, and to the diagonal, of a rectangular prism The 
Dipyre is of a shini g vitreous lustre, is haid enough to 
scratch glass, and becomes slightly phosphorescent by 
the application of heat. It consists of 60 of silex,. 24 off* 
alumine, 10 of lime, and 2 of water. Its sp.,gr* is about. 
3, 7. 

It was found in the torrent of Mauleon, in the west- 
ern Pyrennees, in a gangue of white* or reddish steatite,, 
mingled with sulphuret of iron. 

STILBITS*. 

Stilbite is of a peculiar glistening or shiny pearfy lus- 
tre, by which it may be recognized at once. ltscolQhsB; 
are white, grey, brown, or red ; it is transparent or tran* 
lucent, and not sufficiently hard to scratco glass* It oe* 
ours lamelliform, massive, and crystallized ; the crystal!- 
are sometimes fasciculated into slender prisma u the* 
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form of the primitive crystal is a right prism with rec- 
tangular bases, in which it sometimes occurs, but more 
often these prisms are terminated by tetrahedral sum* 
mits. It consists of 52 parts of silex, 17. 5 of alumine, 
0 of lime, and 18 . 6 of water. Its sp. gr. is 2, 5. 

The Stilbite is met with in the fissures of primitive 
rocks; in mineral veins; and4n the cavities of amygda- 
loid, 

: It has been found near Grenoble, of a pale straw co- 
our; at Andreasbefg, upon carbonated lime ; at Aren* 
dabl, in Norway, of a brown colour ; in Iceland, of a 
shining white colour, on the Iceland spar ; in the islands 
of Sky, Staffa and Canba, in amygdaloid ; and it has 
been met with massive, of an orange brown colour, at 
Dumbarton ; at Glen Farg in Perthshire, and at Callhill 
in Aberdeenshire. 



cat’s eve. 

This mineral is generally brought in the polished state 
from the coast of Malabar, ana from Ceylon; but no- 
thing H known of its geological situation. Its colour is 
of various shades of grey, green, brown, or red ; and it 
exhibits a peculiar play of light, resembling the eye of 
the animal from which it takes its name ; this peculiar 
reflection, emphatically termed by the French, chato* 
yant, is owing to the fibrous texture of the substance, a- 
rising, ask has been supposed by some r irom its consist* 
tng of asbestus, enclosed in quart!. Its specific gravity 
19 about 2. 7. It is composed of 95 parts of silex, 1. 76 
of atumine, 1. 5 of lime, and 0. 25 of oxide of iron. It 
as frequently employed as a precious stone, and is in 
Considerable estimation. 

PREEN ITE, 

This mineral is #f a pale greenish or yellowish colour* * 
with a shinipg pearly lustre, aud is somewhat transparent; 
it is scarcely hard enough to scratch glass, and becomes 
electric by beat It occurs in very minute crystals, 
which are for the most part closely aggregated ; their 
primUfc* form is a right rhomboidal prism of 103*. and 
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77° ; the prisms sometimes have 6 or 8 sides. A van* 
ety which occurs in small translucent lamellae, of a yel- 
lowish white colour, and glistening pearly lustre, consists 
of 48 parts of silex, 24 of alumine, 23 of lime, and 4 of 
oxide of iron. The prehnite is also found massive, and 
consists of the same elements, somewhat differing in their 
respective proportions, together with about 2 per centr 
of water. 

Crystallized prehnite has been met with in considers 
ble quantity, and of a purer green than that of Europe, 
at the Cape of Good Hope ; it occurs in France ; in the 
valley of Fascha in the Tyrol, accompanying meso type ^ 
and at Dunglasse in Scotland. 

The lamelliform variety, called the Koupholite , oc* 
curs near Bareges, and the peak of Eredlitz in the Py- 
rennees, in a gangue of cavernous hornstone, mingled 
with chlorite, &c. 

The massive is found in France;' in Scotland, near 
Dumbarton ; at Hartfield Moor, nearly Paisley ; at Fris- 
ky Hall, near Glasgow ; at the Castle Rock, near Edin- 
burgh ; and in the Isle of Mull. 

The Prehnite seems to belong to rocks of earljr for- 
mation, of which it does not enter into the composition } 
it is only disseminated in small quantity, without form- 
ing either beds or veins. 



ZOYSITE, 

The Zoysite, which, together with the Thallite, is in- 
cluded by HaUy unde? the name of Epioote, was so 
called after the Baron de Zoys. It occurs in oblique 
rbomboidal prisms, of a grey, greyish or yellow or brown 
colour, with a pearly lustre and translucent, which are 
rarely perfect, owing to deep longitudinal striae. The 
Zoysite consists of 44 parts of silex, 32 of aluminej^of 
lime, and 2.5 of oxide of iron, and is met with in Carin- 
thia, the neighbourhood of Salzburg, and in the TvroL 
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1 DOCBASE* VESUYIAN. BROWN VOLCANIC HYACINTH* 

Idocrase occurs massive, but more often crystallized 
in groups, consisting of short quadrangular prisms, of 
which the edges are variously replaced, and variously 
terminated. Haliv notices eight varieties in the form of its 
crystals; one of which, if complete, would have presented 
do planes ; 16 on the prism, and 37 on each summit ; he 
considers the primitive to be a right prism, with square 
bases, differing very ltttle from the proportions of the 
cube. The colour of the Idocrase is mostly brownish or 
yellowish green, sometimes orange, with a resinous lus- 
tre i and it is bard enough to scratch glass. That of 
Vesuvius consists of silex 35.50, alumine 33, lime 22.25, 
and oxide of iron 7.50. Its specific gravity varies from 
3.086 to 3.409. It possesses double refraction. 

It has been met with both in volcanic, and in primitive 
countries. It occurs in the midst of the projected masses 
of Vesuvius and Etna; where its crystals, which exhibit 
wo appearance of change by heat, line the catities of vot 
canic rocks, principally composed of felspar, mica, talc, 
and carbonated lime ; and are accompanied by garnet, 
hornblende, meionite, &c. 

The Idocrase has also been found in Siberia, m a 
greenish white Serpentine, near the lake Achtaragda, 
and on the banks or Vilboui ; and in massive veins pass~ 
ing through green serpentine, in the plain of Mussa in 
Piedmont. It has been found also in the counties of 
Wicklow and Donegal, in Ireland. 

It is cut and polisned by the lapidaries ef Naples, Ra- 
der the name Crt/solite of Vemviut* 
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GARNET.* 

Tbc Garnet is a reddish, yellowish, greenish, or black- 
ish brown colour ; it is found in small granular musses, 
and crystallized in the form of the dodecahedron with 
rhoinbuidal planes, which is considered to be the form 
of its primitive crystal* It also occurs in crystals having 
21 trapezoidal faces ; only 5 or 6 varieties have been 
described* It is harder than quartz, hut not so hard as 
the alamandine. It is rarely transparent, frequently 
opake. It consists of 43 parts of silex. 16 of aluminc, 20 
Of lime, and 16 of oxide of iron. 

The alamandine, allocbroite* melanite, aptome and 
garnet, are commonly arranged together under the lat- 
ter name ; but their elementary constituents do not cor* 
respond. 

Garnets are very abundant ; they principally occur dis- 
seminated among some of the older rocks, as micaceous 
sc hist us, serpentine, and gneiss, and sometimes iti granite* 
They are met with in most countries in which those 
rocks occur, and sometimes are so plentiful as almost to 
constitute the mass. They are found also in mineral 
veins, accompanying some of the ores of copper, lead, 
magnetic iron, mispicke), Slc, In the mountains sepa- 
rating Stiria and Cariuthia, they are met with upward* 
of 2)bs. in weight, in a bed of green talc. In Bohemia 
they are found of a brown colour, accompanying tin ; 
in Siberia of a pale green, in lithoinarga ; at fopsclmu* 
in Hungary, of an General green, in serpentine : in Corai- 

* GimwiV-— Garnets are found in the county of New York, eryftallizcd 
in twelve fitted figures* as large as hazel-nuts. Mica h frequently aftodj*- 
ted with them in, thefe cryftuliine forms* They arc bedded in guief% 
mteaccous fthift,aud granite* and an? teparated by the cold -chifTel, Gra- 
nite is not uncommonly aiTociated with black schotrl, as in the fine 
rounded fptcimens from Hurtleberry [Hand. It occurs in conjunction 
with quartz. Mica is often blended with garnet. Indeed garnet mingles 
abundantly with the ingredients of gniefs, granite, and micaceous id lift, hi 
binary, ternary, and quaternary forms, 

I have beautiful freeuneni of dodecahedral girneU, of nearly the fize of 
peas, from Norway ; and feme have very large and complete ones from 
the North- weft coaft of America. 

Is fometimes maffive, and fom atones it* grcms are compared into gar- 
net-rock. 
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ca, of a yellow colour; in the Grisons, &c. of an orange 
colour; in Cornwall, in small quantity, in argillaceous 
schistus : they are not uncommon in Scotland, in mica- 
ceous schistus ; and are found in some parts of Ire- 
land. 



CINNAMON-STONE. 

This rare mineral has only been met with at Colum- 
bo, in the island of Ceylon. It is known in Holland by 
the name of Kanelstien, signifying cinnamon-stone, pro- 
bably from its resemblance to cinnamon in colour. Its 
geological situation is not known. It occurs massive, or. 
in detached fragments, which are full of cracks, and 
usually of a yellowish brown, passing into orange yellow 
and hyacinth red. It is somewhat transparent, with a 
vitreous-resinous lustre, and scratches quartz, though 
with aome difficulty. By analysis it affords 38.8 of silex, 
2S.2 of alumine, 31.25 of lime, and 6.5 of oxide of iron. 
Its sp. gr. is 3.6. By some, it is considered as bearing, 
considerable affinity to the Garnet. 



Miaou. 



Tripoli obtained its appelation from being first 
brought from a place of that name in Africa : it haa 
since been found in other places. This mineral haa 
generally an argillaceous aspect. It is sometimes of a 
schistose structure, but is more often massive, with a 
coarse, dull, earthy fracture ; and is meagre and rough 
to the touch, and yeilds easily to the nail. It occurs of 
various shades of grey, yellow, and red ; and is said con- 
stantly to yield 80 parts of silex, the re6t being argil, iron, 
and sometimes a small portion of lime. 

Tripoli is found in beds at Menat near Resin, in the 
Puy de Dome ; in Tuscany, it is met with at Volterra, 
so situated, as to seem the consequence of the decom- 
position of chalcedony ; and at Post-Cbappel in Saxo- 
ny, in a mountain containing coal. It is also found in. 
Flanders, Westphalia, and Russia. 
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It is used io polishing metals, marble, glass, and other 
hard bodies. 



bole. * 

Bole or Ochre is always somewhat compact ; it is ei- 
ther red, yellow, or brown : it yields to the nail, adheres 
to the tongue, and gives a shining streak on paper : — 
when breathed on, it gives out a sensible argillaceous 
odour ; it breaks down in water, with which it may be 
reduced to the consistence of apaste. 

Red Chalk or Reddle is by some considered as a va- 
riety of bole ; but from its containing a large proportion 
of iron, it has lately been placed among its ores. 

A variety, of a lighter colour than red chalk, is bro’t> 
from Armenia, and is commonly known by the name of 
Bole artnenic. 

Another variety, found in Lemnos, when impressed 
by the seal of the governor of the island, or of the Grand 
SeignoT, is sold under the name of terra sigillata. It is 
used in medicine. Red bole is found near Estremoe in 
Portugal. 

Bole of a yellow colour occurs in beds, between those 
of sand, and therefore belongs to Ibe newest sepondaiy 
formation. It becomes red by exposure to heat. It is 
met with at several places in France ; that of Auxerre 
is composed of 65 of silex, 9 of alumibe, 5 of lime, and 
20 of oxide of iron. 

The red brown earth of Sienna, used as a pigment, is 
considered to be a variety of bole. 

Bole of a brown colour, or of a yellowisbjJAfcivn, is 
comiponlv known as a pigment, by fhe nainfSp bistre ; 
it is founa in the island of Cyprus, but notbingls known 
of its geological situation. It is used in porcelain pain- 
ting. 

Boles are considered as coloured marles or clays. 

Ochres of various hoes are found in the United States, frew- 
York, Ncw-Jcrfey, Delaware, and Louifiana, have farnHhed yellow 
ochres, red ochres, brown ochres, of many (hades and hoes, and whidt 
mix well with oil into paints. 
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CLAY 

The substances comprehended under the term of 
Clay, may he generally described as any earthy mixture 
which possesses plasticity and ductility when kneaded 
up with water. Few, if an j of tbe substances possessing 
these characters, can, strictly speaking, be considered 
as constituting a distinct mineral species; being, in 
general, the result of the decomposition of rocks* 
Clay, when moist, is plastic ; somewhat unctuous to the 
touch, and acquires a polish by being rubbed with the 
finger or the nail ; when dry, it is solid ; when burnt, 
sufficiently bard to give sparks with the steel, and is in- 
Aisible. Clays, generally speaking, have not been ana- 
lyzed ; though it is suspected that the proportions of 
their constituent principles vary considerably. They 
are considered in the aggregate to consist ot a large 
proportion of silex, mixed with a third or fourth of 
their weight of alumine, occasionally with a small quan- 
tity, of lime, a variable proportion of oxide of iron, and 
some water. 

In the term Earthy Clay, may be comprehended 
common brick earth, or loam, and common alluvial 
day. 

Brick earth or Loam varies very much in appearance, 
texture, and composition. It usually contains a consi- 
derable proportion of sand ; which, nevertheless, is fre- 
quently added by the brick-maker. It is commonly met 
with above common alluvial clay, and frequently rests, 
upon ap^mlerposed bed of sand. The organic remains 
containl|\i it are few. 

Common alluvial Clay occurs principally in low coun 
tries, in which it serves to fill up hollows ; it frequently 
rises into bills, which sometimes are stratified. In many 
countries considerable tracts consist principally of clay 
to a great depth, as in the London chalk basin, which 
hasHbeen perforated in some places to the depth of 500 
feet, without passing through it ; it contains the remains 
of large land and sea animals, and sometimes vegetable 
remains are found in. the same bed ; occasionally at va- 
■ xiom depth, heds ef fine white sand are met with. 
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poshes or beds of clay are considered to consist of the 
debris or ruin of rocks, and are regarded among the 
principal causes of the formation and duration of springs. 
The water which percolates the secondary country, bor- 
dering the deposites of clay, passes beneath them, and 
is retained untill some opening permits it to rise in the 
shape or a spring, or until vent is given to these reser- 
voirs by the sinking of wells. 

Pipe Clay* is of a greyish or yellowish white colour, an 
earthy fracture, and smooth greasy feel ; it adheres pret- 
ty strongly to the tongue, and is very plastic and tena- 
cious. It is manufactured into tobacco pipes, and is the 
basis of the Queen’s ware pottery. 

Potters ’ Clay\ is plastic, slaty. It yields to the nail ; 
is generally of a reddish, bluish or greenish colour, and 
has a soft and often greasy feel. When mixed with 
sand, it is made into bricks and tiles. A variety found 
in the forest of Dreux, in France, employed, on account 
of its infusibility, in the making of tiles for the porcelain 
furnaces, consists of 43 parts of silex, 33 of alumine, 3 of 
lime, 1 of iron, and 18 of water. Most part of the clay 
used in the potteries of Staffordshire and Newcastle upon 
Tyne, is said to be found near Teignmouth in Devon- 
shire. That of Hampshire yields by analysis, 51 parts of 
silex, 25 of afumine, 3 of lime, with a trace of manga- 
nese and some water. 

Porcelain clay\ is greyish or yellowish-white, or more 
often reddish* white ; it adheres to the tongue, is meagre 
to the feel, and is commonly friable ; but if compact, is 
easily broken. It falls to pieces in water and becomes 
plastic, though not in a very great degree. That which is • 
found in considerable beds in the parish of St. Stephen’sin 
Cornwall, consists, according to Wedgwood, of 60 parts 
of alumine and 40 of silex. It seems undoubtedly t» 

* Pipe Olay. Pipes for fmoking have been made of a kind of Clay m 
the town of Oyfterbay, Long I flan d . The pipes, however, were deficient 
in folidity and ftrength. > 

f Potter's Clay . (ibid.) Clay, for earthen ware and fione ware, abound* 
in a great number of places. 

} Porcelain Clay . The experiments made in the dty of New-Yorf^ 

E ovc that porcelain clay it found in this country. Elegant pieces of porce- 
n, e^ual to the Chincfe, or even the French, have been made .from 
domeftic materials. 

■* c 
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originate from the decomposition of felspar; it frequent* 
Ij contains portions of uuartz and of mica. The origin 
of porcelain clay, in tne general, is not however well 
understood. It differs materially in respect of compo- 
sition. The Kaolin of China consists of 71.15 of silex, 
15.86 of alumine, 1.92 of lime, and 6.73 of water. It is 
found largely in France, and granitic countries, and 
therefore seems to have the same origin as that of 
Cornwall. 

Indurated clay is met with interposed between beds of 
coal at Stourbridge in Worcestershire, and at Coalbrook 
Dale in Shropshire. It is sometimes called Stourbridge 
day or fire day . It occurs massive, and in large com- 
pressed nodules of a greyish white colour, with a tinge 
of blue or yellow ; it yields readily to the knife, and is 
very refractory in the fire ; by exposure to the air it 
becomes soft and falls to pieces, and then becomes 
plastic. 



PORCELLAN 1 TE. 

Porcellanite is found massive, and of a slaty structure. 
Its colour varies from grey to bluish grey, mixed with 
red ; ochry yellow ; greyish or bluish-black. It is 
opake, and hard enough to scratch glass ; but it is not 
abundant 9 being principally, if not exclusively found in 
places in which mines of coal have been in a state of 
combustion ; and is regarded as shale altered by heat. 
At Mount Brussant, near St. Etienne, in France, it is 
composed of layers, alternately grey and red ; that of 
Behlangenberg, in Bohemia, is of a dull green colour. 

MELANITE.* 

. The Melanite is usually black and opake, and occurs 

* Melanitt . At Germantown it has been found of a velvet black co- 
lour, of considerable luftre, varying from the iize of a pin-head to an inch* 
in diameter. The cryftals are polyhedrons, with twenty-four trapezoidal 
feces : fpecific gravity 3.616. It reft* in the gneiss, which repofes on gra- 
nite, of which tne feld^ath is fnow white, and has a high degree of tran£ ' 
parcncy. Though cryftals of tourmaline, mica, pholphate of lime, and 
beryl, are univerfally difleminated, there is no melanite, except in this one 
particular place*— PTbtar, Am . Min . Jvnr. j>. 3 1. 
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in the form of a rhomboidal dodecahedron, of which 
the edges are commonly replaced by planes. It consists 
of about 35 parts of silex, 6 of alumine, 32 of lime, 25 of 
oxide of iron, and a trace of oxide of manganese. The 
Melanite is usually arranged among garnets. It hae 
been found in Italy, at Frascati, near Vesuvius, in a 
volcanic rock, enclosing also felspar, idocrase and 
hornblende : it also occurs in the calcareous rocks of 
Somma. 



APLOtfE. 

The Aplome is usually considered a variety of the 
garnet, with which it agrees in respect of its external fi- 
gure, but differs in containing manganese. It commonly 
occurs in rhomboidal dodecahedrons, of which the 
planes are striated parallel with their lesser diagonal ; 
they are usually of a deep brown, or ofange-browa co- 
lour, opake, and somewhat harder than quartz ; it con- 
sists of 40 of silex, 20 of akunine, 14.5 of lime, 14.6 of 
oxide of iron, and 2 of oxide of manganese. The ap- 
lome is found on the banks of the river Lena in Siberia. 
Garnets of a yellowish-green colour have been met with 
at Swartzenberg, in Saxony, which have considerable 
affinity to this mineral. 

THALLITE. ACANTICONITE. 

This mineral is found granular, massive, or crystallized 
in six, eight, or twelve sided prisms, variously termipa- 
ted and longitudinally striated ; and is of a green, yel- 
lowish, bluish, or blackish-green colour^ of a shining 
lustre, and somewhat transparent. The primitive crystal 
is a right prism, of which the bases are oblique-angled 
parallelograms. Haliy includes this mineral and die 
zoisite under the term epidote The crytallized thallite 
consists of 37 parts of silex, 21 of alumine, 15 of lime, 
24 of oxide of iron, and 1.5 of oxide of manganese ; and 
its specific gravity is 3.45 ; but the granular variety, in 
the form of a green sand, varies in respect of the propor- 
tions of its elements. 



Digitized by Google 




28 



BLEMENTARY INTRODUCTION 



The Thallite is not often found massive, but chiefly 
in crystals, varying in size from the acicular to near an 
inch in diameter ; the acicular are met with in the de- 
partment of Isert, in France ; at Chamouni, in the Alps, 
lie. ; the larger occur at Arendahl, in Norway. It be- 
longs exclusively to primitive rocks, but is only found in 
veins aud fissures ; magnetic iron, garnet, felspar, adu- 
laria, axioite, and asbestus, are the minerals which 
chiefly accompany thallite. 

WERNER1TE. 

This mineral is of a greenish-grey or olive-green co- 
lour, with a lustre between pearly and resinous ; it is 
softer than felspar, and yields to the knife. It occurs 
massive, and in eight-sided prisms with four-9ided 
pyramids, k consist of 40 parts of silex, :i4 of alu- 
mina, 16 of lime, 8 of oxide of iron, and 1.5 of oxide 
of manganese. 

The weraerite is a rare mineral ; it is met with in ir- 
regular grains or crytallized, disseminated in rocks com- 
posed of a greyish or of a red felspar, intermingled with 
quartz, at Bouoen, near Arendahl in Norway ; in the 
koines of Nortbo and of Ulrica in Sweden, and at Cam- 
po-loogo in Switzerland. 

TOURMALINE.* 

Tourmaline in respect of colour, is either white, 
green, blue, brown, yellow or black ; it occurs in crystals 
which are striated, or rather deeply channelled, length- 
wise ; their lustre is splendent or vitreous, and they are 
scarcely so hard as quartz. It is remarkable that this 
Substance is either translucent or transparent when held 

• Tourmaline. Very large cryftals of black tourmaline have been found 
in the primitive and granitical rocks, near New- York, Philadelphia, and 
Bronfwick in Maine. Indigo tourmalines of nearly an inch in diameter 
have been brought from Northampton, Mali. They are of a deep indigo 
Uue, almoft approaching to black. They are bedded in granite, with 
ouaitr, feldfpatn and reddifh mica, of remarkably coarfe and diftinct parts. 
Green tourmalines are found with them, in long cryftals. 

Red Schoerls, or Rubellites, accompany the green fchoerls. The latter 
have been icca to refcmble a tube or canal filled up by the former. Such 
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up to the light, and viewed in a direction perpendicular 
to the axis of the prism ; but if viewed perpendicular to 
the bases, is always opake, even though the prism be 
short. Seventeen varieties in the form of the crystal 
have been described ; their primitive form is, according 
to Hauy, an obtuse rhomboid of 133°. 26' and 46°. 34. 
The crystals become electric by being heated, and 
thereby acquire polarity ; and their summits or pyramids 
are always dissimilar. That which presents the greatest 
number of faces always exhibits the positive or vitreous 
electricity ; and that having the smaller number, always 
the negative, or resinous. Its specific gravity is about 
3* 

The green tourmaline of Brazil is composed of 40 
parts ofsilex, 39 of alumine, 3.84 of lime, 12.5 of oxide 
of iron, and 2 of oxide of manganese. 

The white variety was found at St. Gothard in mica- 
ceous dolamite by Dolomieu, who mentions having dis- 
covered some in the granite of Elba, the half of which 
was white, the other half black. The. yellow variety 
has been noticed in sand from Ceylon. Tourmalines of 
a dull green, or of a bluish-green, are from Brazil ; those 
of an emerald-green, from Ceylon. . A variety of an in- 
digo-blue-colour, thence called Indicolite , has been found 
in the mine of Utoe in Sweden, in crystals of an inde- 
terminate form, disseminated in a gangue of steatite; . 
quartz, and felspar. 

AX1NITE. THUftfERSTONE* 

This mineral derived its name of Thumerstone, from 
having been first met with at Thum in Saxony. It oc- * 
curs in lamelliform concretions, and crystallized. The 

made* of red fchoerl, incafed by green, Have a peculiar and beautiful ef- 
fect. Sometimes the red inclofcs the green. Thefe lingular forms led 
Dr. Bruce to fend fpecimens to Profeffor Haiiy, who has thought them 
worthy of a fpecial differtation. This intcrefring tract has been transi** 
ted by Dr. P. S. Townfend, for the New- York Lyceum of Natural Histo- 
ry, and publilhed in Mefirs. Biglow Sc Holley’s Magazine. I own sny 
obligations, for a fet of very fine fpecimens, to Ezra Weeks, Ety. The 
Ret. Mr. Schaeffer and other gentlemen brought curious fpecimens of a # 
fine needle-like indicolite, from a detached rock in the city of New-Yor]p 
!h theio pieces, green oftai accompanied the blue. 
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lamelliform, of ja dingy violet colour, is found at Ehren- 
friedersdorf in Saxony. The same variety, of a dull clove* 
browp, is found at Botallack, near the Land’s End in 
Cornwall ; sometimes also it is crystallized, though not 
▼dy determinately. The most beautiful is met with in 
a serpentine rock atBalme d’Auris in Dauphin^ ; gene- 
rally in neat and well defined crystals, sometimes nearly 
colourless and transparent, but more often of a dull red- 
dish violet colour and translucent ; whence it has obtain- 
ed the name of Violet Schorl of Dauphins. The crystals 
in my possession exhibit 18 varieties of form, which are 
not symmetrical. This want of symmetry is common to 
those substances, which, like the axinite, become elec- 
trical by exposure to heat. The primitive crystal of the 
axinite is a remarkably flat right rbomboidal prism, of 
which the bases are oblique angled parallelograms of 
78 # | and 10l*J according to Hauy ; but the measure- 
ments obtained by the reflecting goniometer do not cor- 
respond with the results obtained by him. The axinite 
is hard enough to scratch glass, but less hard than quartz ; 
its specific gravity is about 3.2 ; and it consists of 44 of 
silex, 18 of alumine, 19 offline, 14 of oxide of iron, and 
4 of oxide of manganese. 

It has only been met with in veins and fissures of pri- 
mitive rocks, and is not very abundant. Besides the 
places above mentioned, it occurs in the peak of Ered- 
litz in the Pyrennees, upon a gangue of quartz, accompa- 
nied by carbonate of lime ; near Alen§on in granite ; at 
Mount Atlas, in Africa ; near Kongsberg in Norway, in 
A white laminated calcareous rock, accompanied by black 
mica, quartz, and sometimes native silver. 

ALLOCffROITE. 



The Allochroite, is of a greyish, dingy yellow, or red- 
dish colour, and opake ; it is not so hard as quartz. It 
consists of 35 parts of silex, 8 of alumine, 30.5 of lime, 
17 of oxide of iron, 3.5 of oxide of manganese, and 6 of 
carbonate of lime. It is commonly considered as a va- 
* ciety of the garnet, from which it differs in respect of 
composition. 

The Allochroite fa found in the iron mine of Virums. 
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near Drammen in Norway, accompanied by carbonate 
of lime t Hematites iron, and brown garnets. 

LAPIS LAZULI. 

This mineral is found massive, and of a fine azure 
blue colour ; its texture is fine grained or compact, and 
it is hard enough to scratch glass, though it scarcely* 
gives sparks by the steel. Its specific gravity is 2.16 to 
2.94. Its blue colour is not uniform, as it frequently en- 
closes iron pyrites, compact felspar, and quartz. It is 
said to have been met with crystallized in the form of 
a rhomboidal dodecahedron ; but as the crystal was o- 
pake, aud enclosed iron pyrites and carbonate of lime, 
there seems no sufficient proof of its being true Lapis 
Lazuli ; which according to Klaproth, consists of 46 of 
silex, 14 of alumine, 28 of carbonate of lime, 6.5 of sul- 
phate of lime, 3 of oxide of iron, and 2 of water. 

It has been found in small masses enclosed m primi- 
tive rocks, principally in granites, accompanied by felspar, 
pyrites, garnet and carbonate of lime ; but is more often 
found in small masses rounded by attrition ; as on thfe 
borders of the lake Baikal in Siberia. The finest speci- 
mens are brought from China, Persia, and Great Bucba- 
ria. 

Lapis lazuli is used in jewellery, but is chiefly impor- 
tant as affording that beautiful pigment called ultra- 
marine, so highly valued by painters on account of its 
great advantage of not changing by time w and expo- 
sure. 



EGYPTIAN JASPEK, 

This mineral is more commonly known by the name 
of Egyptian Pebble . It occurs in roundish masses which 
are externally rough, and generally of a brown colour. 
Internally it is usually of a light colour, which sometimes 
approaches to that of cream, around which are disposed 
irregular zones or bands of various shades of brown, 
Sometimes intermixed with nearly black spots, and’oc- 
castonally dendritic appearances. Its specific gravity is 
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2.5 — -2.6 ; by one analysis which does seem to hare 
% been complete, it yielded 75 parts of silex, 15 of alumine 
and 5 of magnesia. 

It is found according to Dr. Clarice, in vast abundance, 
together with masses and detached fragments of petri* 
fled wood, among Which are several varieties of the palm, 
scattered over the surface of the sandy desert, eastward 
of Grand Cairo, even to the borders of the Red 
Sea. 

It is susceptible of a high polish, and is therefore of- 
ten applied to ornamental purposes. 

TBKMOL1TE. 

The general colour of Tremolite is white, which 
sometimes has a greenish, bluish, yellowish or reddish 
tinge ; it occurs fibrous, and crystaiized in four, six, or 
eight-sided prisms, terminated by diedral summits, and 
is semi-transparent or translucent, and hard enough to 
scratch glass. Its specific gravity is about 3 ; the fibrous 
variety of Clicker Tor in Cornwall is oomposed of 62J2 
of silex, 14.1 of lime, 12.9 of magnesia, 6.9 of oxide of 
iron, and 1 of water. 

It was firet discovered in the valley of Tremola near 
St Gothard, whence its name ; it has since been met with 
in Hungary, Transylvania and Bohemia. In Corsica, it 
occurs in lamellar bluish green talc ; near Nantes, in 
granite abounding in felspar : at Somma, in granular 
carbonate of lime ; and in Bengal : in lamellar limestone, 
in the banks of the lake Baikal in Siberia, whence it has 
been called Baikalite ; in Glen Tilt and Glen Egg in 
Aberdeenshire, in white primitive limestone ; in Corn* 
wall, it is found at Clicker Tor. A fibrous specimen in 
my possession from Stony Gwios in that county, is de- 
posited on quartz, and accompanied by small yellow 
crystals of uranite. 



MEERSCHAUM. 

Meerschaum is of a whitish or yellowish white colour, 
opake and dull ; it has an earthy fracture, yields easily 
tb the nail, and adheres strongly to the tongue j some* 
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times it is so light as to swim on water, and occasional]/ 
is very porous : this last characteristic has doubtless oe» 
easioned its name, which signifies sea-foaaw It consists 
of 50.5 per cent, of silex, 17.25 of magnesia, 0.5 of lime p 
5 of carbonic acid, and 25 of water. 

It occurs in the isle of Samos and Negropont in die 
Archipelago, in mass, or disseminated, or in beds t at 
Kiltschik in Natolia, it fills a vein about six feet wide^ 
traversing compact grey carbonate of lime ; it is soft 
when first dug, and in that state is made into pipes, but 
hardens by exposure to air. It is also met with in Ca- 
rinthia. 

In the Turkish dominions, Meerschaum is employed 
as fuller’s earth is with us ; and by the women as soap 
for washing their hair. In Constantinople it is termed 
KefFekil or earth of Kaflfa, the town of the Crimea, 
whence it is shipped. 

A substance somewhat similar to Meerschaum ha* 
been found at Cartel del Piano near .Sienna, consisting 
of 55 of siiex, 25 of magnesia, 12 of alumine, 3 of lime* 
and 0.1 of oxide of iron ; it was made into bricks so light 
as to swim on water, thus restoring one of the lost arts re- 
corded by Strabo and Pliny. 

Another substance, consisting of 55 of silex, 22 of 
magnesia, and 23 of water, and of a chocolate brown co- 
lour, is found at Salinelle near Sommieres, in beds, ia 
chalk containing silex : and in various places in Piect- 
mont, a substance of a white colour, consisting, when 
fresh dug, of silex, magnesia, and water, is found in beds 
and in veins : by exposure to air it absorbs carbonic, 
acid. 



ANTHOPMYLLrm 

s 

The AnthophyHite has hitherto only been found at 
Kongsberg in Norway; it occurs massive, with iointB 
parallel to the faces of a rectangular prism, is feebly 
translucent on the edges, and has a slight metallic lustre ; 
it is scarcely hard enough to scratch glass. Its specific 
gravity is about 3.3. By analysis it is found to consist 
of 62.66 of silex, 13.33 of alumine, 4 of magnesia, 12 of 
oxide of iron, 3.25 of oxide of manganese, and 1.43 of 
water. 



31 



ELEMENTARY INTRODUCTION 



Some of the characters of the Anthophyllite have in* 
d treed Hatty to suppose that it is only a variety of the 
Hjpersthene ; but their elements do not correspond. 



B ARM O TOMB* CROSS STONE* 

The barmotome is commonly met with in flatfish 
quadrangular prisms, terminated by four rhombic planes, 
crossing each other lengthwise and at right angles. It is 
also met with in solitary crystals. Their primitive form, 
according to H&iiy, is a rectangular octobedron of 86° 36' 
and 93* 24' ; but this is not confirmed by the reflecting 
gomonmter, which gives results differing about 2*. I 
poasesscrystals of the barmotome in 12 varieties of form* 
one of which is so remote from the primitive, as to ap- 
pear a perfect six-sided prism, and several approach 
that form. This transition is very intelligible, though 
not easily described without figures* 

In cruciform crystals it occurs in metalliferous veins, 
mingled with white lamellar carbonate of lime and sul* 
phuret of lead, at Andreasberg in the Hartz ; it is also met 
with at Strentian in Scotland. In solitary crystals it is 
chiefly found in the cavities of siliceous geodes at Obe®- 
stein in Saxony. 

The colour of this mineral is greyish-white ; it is trans* 
lucent with a somewhat pearly lustre, and is hard enough 
to scratch glass. Its specific gravity is 2.35 ; and it is 
composed of 49 per cent of silex, 16 of alumine, 18 of 
barytes, and 15 of water. 

ASBESTUS.* 



There are several varieties of asbestus. They are 
generally of a fibrous texture, varying in respect of flexi- 
bility and elasticity. The fibres or asbestus have not 
yet been seen in any very determinate form, tmt Hatty 
regarded some which feU under his observation as rhom* 
boidal prisms* Asbestus is extremely difficult of fusion 



# AfbeAtu with rigid fibres is often found in the city of 

. l ’ * n . detached mafles; miftaken t>y many for petrified wood* 

i«If^ b ft? u * 8ht ?^ Ho v boken » whcre lt Tdn » of ferpentine; 

and from Staten-ifland, where it accompanies fttstrtiA * 
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in the mass ; but its fibres are easily reduced by the 
blowpipe. Asbestus is derived from a Greek word, sig- 
fying imperishable. 

Amianthus * occurs in very long and extremely slender 
fibres, which are very flexible, and of a whitish, greenish 
or reddish colour. It consists of 59 per cent, of silex, 3 
of alumine, 9 of lime, and 29 of magnesia. 

It is found in the Tarentaise in Savoy, in the longest 
and most beautiful fibres : that of Corsica is less beauti* 
ful, but is so abundant, that Dolomieu used it for packing 
his minerals : near Bareges in the Pyrennees, it occurs 
mingled with felspar, lining veins passing through gneiss* 
It occurs also at (nverary at Portsey in Scotland, and in 
the Isle of Unst. 

Amianthus (signifying unsoiled) was woven by the an- 
cients into a kind of doth, in which, being incombusti- 
ble, they wrapped up the bodies of their dead, before 
they were placed on the funeral pile, that their ashes 
might be collected free from admixture. 

Mountain Cork . The structure of this variety differs 
from the former ; the filaments are not deposited in a 
parallel direction, but intermingled in various directions, 
occasioning cavities, to which may be attributed the 
lightness of the mass. When in thin flexible plates, i4 is 
termed mountain leather; when in thin and less flexible, 
mountain cork . 

It occurs in the silver mines of Johan Georgenstadt til 
Saxony ; at Bleyberg in Carinthia ; at Idria ; at Salberg, 
Sic. in Sweden ; between the villages of Randagont and 
Vigau near Alais in France, it is spread over the soil, 
which consists of an ochreous earth mingled with quarts 
and mica, in long white pieces, which have been taken 
for human bones. It is also met with at Kildrummie and 
at Portsoy in Scotland. 

Mountain wood or Ligniform asbestus has somewhat 

* Amianthus is found in many parts of the United States, in the veins 
and fiflbres of primitive rocks. The fibres are sometimes ten or twelve 
indies long, and, by their whiteness, parallelism and flexibility, refemble 
flax. The, mountain* along the confines of New* York and Connecticut, 
contain many varieties. At Staten liland the fibres are nearly two feet 
long, and twill like hemp. 

The forms of Asbestus, called Thrum-stone , Leather-stone , Mineral Cot* 
ton, Salamander 9 * Wool,, are all contained in the primitive formation 4Si 
N«w.Y€rk,»ndit».icimt y . D, g ,zedbyGoOglc. 



36 



ELEMENTARY INTRODUCTION 



the appearance of wood ; its structure is finely foliated* 
the foliae being composed of fine fibres, which are of a 
brownish colour. It is opake, somewhat elastic, and 
floats on water. It is principally met with in the primi- 
tive mountains of the Tyrol, accompanied with ami&n- 
thus. It also occurs in various places in Scotland. 

Common asbestus is much heavier than the preceding 
varieties, being nearly three times the weight of water. 
It occurs in masses consisting of fibres of a dull greenish 
colour, and pearly lustre. Common asbestus is scarce- 
ly flexible. It is of more frequent occurrence than 
amianthus ; it usually accompanies serpentine ; and 
is met with in Sweden, Hungary, Dauphin^, the Uralian 
mountains, at Portsoy in Scotland, the Isle of Anglesey, 
and at the Lizard in Cornwall. 

BASALTIC HORNBLENDE. 

Basaltic hornblende is usually met with in opake sin- 
gle crystals, imbedded in basalt or in lava ; the latter 
sometimes aflbet the magnetic needle. The usual colour 
of this mineral is black ; or brownish black, occasioned 
by a slight decomposition. The crystals are six-sided, 
variously terminated by three or four planes ; but they are 
sometimes dissimilar aJt the two extremities : their pri- 
mitive form, according to Haiiy, is an oblique rhomboi- 
dal prism of 124° 34' and 55* 26' : the crystals have a 
vitreous lustre and are hard enough to scratch glass. 
The specific gravity of this mineral is 3.25 ; and it is 
composed of 47 per cent, of silex, 26 of alumine, 8 of 
lime, 2 of magnesia, and 15 of oxide of iron. 

Being far less decomposable than basalt, it is some- 
times found in fine crystals in the clay resulting from the 
decomposition of basaltic rocks. It occurs in Saxony* 
Bohemia, Italy, Scotland, fee. 

HYPERSTHENE. 

The Hypersthene is met with either massive, or im- 
bedded in rock^ in rhomboidal prisms of about 120® and 
Its colour is dark brown, or greenish black ; it has 
a lamellar structure parallel with the sides of the prism. 
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and when fractured exhibits reflections which are strongly 
metallic, and sometimes greenish, sometimes of a cop* 
per red colour ; it is opake and yields to the knife* Its 
specific gravity is 8.38 ; and it consists of 54.25 of silex, 
2.25 of alumioe, 1.5 of lime, 14 of magnesia, 24.5 of 
oxide of iron, and 1 ofwateF. 

It usually occurs in serpentine ; and is thus found in 
Cornwall associated with compact felspar ; it is likewise 
found at the Col de Cervtere in the Alps, at M&tray in 
the Tyrol, at Basta in the duchy of Wolfenbuttel, and 
in Hungary, &c. 

It is very nearly allied to thejollowing substance* 

SCHILLER SPAR. 

Schiller Spar, like the preceding mineral, is always 
found in serpentine, in which it generally occurs disse- 
minated. It is Of an olive, or bottle-green colour, and 
when held in certain directions, has a shining lustre, 
nearly approaching that of some of the metals : it is 
opake and yields to the Taiife. A principal difference 
between the schiller spar and hypersthene is, that the for* 
mer fuses, though with some difficulty, into a black ena- 
mel ; the latter is infusible. By one analysis it yields 41 
of silex, 3 of aiumine, 1 of lime, 29 of magnesia, 14 of 
oxide of iron, and 10 of water. 

It is met with in the serpentine of Cornwall and of An- 
glesey, and generally speaking, wherever the hypersthene 
is found. 

AUGITE. PYROXENE. 

Augite usually occurs in translucent six-sided crytal^ 
terminated by dihedral summits ; they are of a blackish- 
green colour, variously mifced with brown ; it is also met 
with in angular and rounded pieces. The form of the pri* 
raitive crystal is an oblique rbomboidal prism of 87* 42* 
and 92° 18'. - It scratches glass with ease. Its specific 
gravity is about 3.3; and it is composed of 52 of silex^ 
3.3 of aiumine, 13.2 of lime, 10 of magnesia* 14.6 0 f 
oxide of iron, and 2 of oxide of manganese* 

D 
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Aagite is met with in the productions of volcanoes ; 
whether it existed in certain rocks, previously to 
their l>eing subjected to volcanic action, or whether it 
%as been tormed in the lavas and scoriaceous matters in ~ 
winch it is found, since their ejection, is matter oi* un- 
certainty and dispute. The greater number of mine- 
ralogists incline to the former opinion. 

It is found in the volcanic countries of Vesuvius, Etna, 
Stromboli, Auvergne, &c. 

It is also said to occur in the basalts of Bohemia, 
Hungary, Transylvania, Hessia, and in the iron mines of 
Arendahl, in Norway. The crystals met with in basalt 
ere larger, of a finer green, and more brilliant than those 
found m lavas. 

Tht-eoccolite and sahlite are regarded as varieties of 
augite 

The coccolite is of various shades of green, and occurs 
in little round translucent masses, or in grains of irregu- 
lar shapes, which are very slightly coherent, but are hard 
enough to scratch glass : the structure is lamellar, and 
the lustre vitreous. It consists of 50 per cent, of silex, 
1.5 of alumine, 24 of lime, 10 of magnesia, 7 of oxide 
of iron, and 3 of oxide of manganese. 

It is said to have been met with only in primitive 
countries ; in certain veins near Arendahl, in Norway, 
end Nericia in Sweden ; and in the iron mines of Hel- 
lesta and Assebo, in Sudermania. 

The sahlite occurs in crystals of which the prisms are 
four or eight-sided, and the summits diedral, and which 
are of a greenish grey colour, aryl scarcely hard enough 
to scratch glass ; they are translucent on the edges. The 
sahlite is composed of 53 of silex, 3 of alumine, 20 of 
lime; 19 of magnesia, and 4 of oxide of iron and manga- 
nese. 

It has been found in the silver mine of Sahla (whence 
its name) in Westmania, in Sweden, and at Buoen, near 
Auen, in Norway. It has also been met with in the 
mountain of Odon-Tchelon, in Siberia, accompanied by 
mica, beryl, and crystallized phosphorescent carbonate 
M lime. 
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PYHOPE. 

The Pyrope occurs in round or angular grains, of a- 
blood-red colour, which is sometimes clouded with yel- 
low ; it never is found crystallized, ft is transparent, 
has a conchoidal fracture, and vitreous lustre, and is hard 
enough to scratch glass. Its specific gravity is about 3.8 r 
and it is composed of 40 per cent, oi silex, 28 .5 of alu- 
mine, 3.5 of lime, 10 of magnesia, and 16.75 of oxide of 
iron and manganese. It is sometimes, from its general, 
colour, ranked among gaftiets ; from which it essentials 
ly differs in respect to form and composition 

It occurs imbedded in serpentine at Zeoblitz, in Sax- 
ony, and in wacke, in Booemia; but is .more common, 
in the latter country in alluvial deposites, accompanied 
by hyacinths and sapphires. It is ,me' with in the sand 
of the sea-shore at Ely, in Fifeshire, and in Cumberland, 
in clay-stone. 

Pliny and Ovid mention a stone by the name of Py~- 
rope, which is supposed to be nearly allied to this mine- 



potstonb.* 

This substance is found massive ; such is its structure^ 
that it is sometimes difficult to distinguish it from massive* 
talc ; its colour is greenish grey, passing into leek-green* 
with a glistening or pearly lustre ; it is so soft as to yield 
to the nail, and is unctuous to the toucb, but is not easily, 
broken ; that of Cbiavenna consists of about 38 parts of 
s3ex,7 of alumine, 35 of magnesia, 15 of iron, together 
with very small portions of lime and fluoric acid. 

Potstone is plentifully found at Cbiavenna, in the 
Valteline; at Coma, in Lombardy; and, generally 
speaking, in serpentine countries. Its iofusibility, joined, 
to its softness, and the readiness with, which it is^turnedv 
by the lathe, have for time immemorial caused it to bq* 

• Pctst*** is brought from CowicctLC]Qt r in the form of ido*tsnds k psB 

tarredmaJathc.. * 
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formed into vessels in the Valais and Grisons. Pliny 
describes its having been used in like manner in his 
time. 

SMARAGDITE. 

The Smaragdite is of a brilliant green colour, of a silky 
or pearly lustre, and transparent at the edges, or opake r 
it is scarcely so bard as glass, and yields* to the knife ; 
its specific gravity is 3 ; and it is composed of 50 of si- 
- lex, 21 of alumine, 13 of lime, 3 of magnesia ; the re- 
mainder being oxide of chron^ and oxide of iron. 

• It is commonly found massive, or disseminated in 
rounded masses of the Saussurite, on the banks of the 
Lake of Geneva; near Turin it occurs at the foot of the 
mountain Mussinet; in Corsica imbedded in felspar. 

ACTINOLITE.* 



This mineral is of a pale or of an emerald-green co- 
lour, and occurs in single crystals, but more often in 
masses consisting of diverging hexabedral prisms, which, 
in the general, are not regularly terminated ; they have 
a shining pearly lustre, and are translucent or transpa- 
rent; it also occurs in fine fibres, having a silky lus- 
tre Actinolite is bard enough to scratch glass ; its spe- 
cific gravity is about 3*3 ; and it is composed of about 
50 per cent, of silex, 0.75 of alumine, 9.75 of lime, 
1&25 of magnesia, 11 of oxide of iron, 5 of oxide of 
chrome, and 3 of water. The fibrous variety is dis- 
tinguishable from Amianthus^ by its being extremely 
brittle. 

Actinolite is found only in some of the primitive rocks, 
and accompanies talc and mica. It is not found in se- 
condary rocks, or in the veins that traverse them. 

It occurs in long six-sided prisms imbedded in white 
talc, at ZiUertbal, in the Tyrol, and in Mount St. Go- 
thard; it is also met with near Salzburg, in Saxony; in 
Norway ; in Piedmont, fcc. 



« BmpiM gwea crystals of AdinolHt, from one to two inches long* 
thooting through rocks of indurated ftcatite and 
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t COLOPHOKXTEf 

This mineral is of a blackish or yellowish brown, or 
of an orange red colour; and is, both on the surface and, 
when fractured, of a shining vitreous lustre. It is[ 
usually ranked as a variety of garnet, but differs from, 
it in yielding by analysis both magnesia and oxide of 
titanium, and in being much lighter : its specific gravity 
is only 2.5 ; and it is composed of 35 per cent, of silex, 
15 of alumine, 2.9 of lime, 6.5 of magnesia, 7.5 of oxide 
of iron, 4,75 of oxide of manganese, and 0.5 ofoxide 4 of 
titanium. It is found near Pitigliano, in Italy. Y 



leucite. 



The Leucite occurs in crystals, whose plaaes are 24: 
equal and similar trapeziums : by mechampal means it, 
may be reduced either to the rhomboidal dodecahedron, 
or the cube.,* the latter of which, being the most simply 
of the two, is considered to be the form of the primitive* 
crystal The Leucite is generally of a dirty white co- 
lour, and is somewhat translucent; it scratches glass 
with difficulty; its fracture is imperfectly conchoidal, andT 
has mostly a vitreous lustre- It consists of 53.75 of sir 
lex, 24.62 of alumine, and 21.35 of potash. Its specific 
gravity is 2.37, 

The Leucite is most commonly found among the pro-, 
ductions of volcanoes; that which occurs in lava is most; 
ly opake and earthy, while that found in basalt is viterous* 
The lavas of Vesuvius, and basalts of Italy and Bohe*< 
mia abound with this mineral. The road From i Roma 
to Frascati is in many places quite covered with it. 



lithomarga. 






Lithomarga varies in colour from white to yellow,, 
red and brown; it is dull, yields to the nail, is unetuoito' 
to the touch, and adheres strongly to the tongue; its 
fracture is mostly earthy; 

It is found in masses, somewhat round, in basalts and? 
amygdaloid*; and i* often met with in veins gassings 
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through porphyry, gneiss, serpentine, be. sometimes 
accompanies tin, mercury, and topazes. It seems 
therefore chiefly to belong to primitive countries; it 
occurs in France; at Laschitz, in Bohemia; at Pla- 
tiitz, near Zwickau, in Saxony, and at Steinmark. That 
brought from the latter place consists of about 4 5 parts 
of siiex, 36 of alutnine, 3 of iron, 14 of water, and a 
small portion of potash. 



MICA.* 

Mica mostly occurs crystallized in six-sided plates, or 
an right rhomboidal prisms of 60° and 120*, which is 
considered to be the form of its primitive crystal. It is 
easily divisible, parallel with the terminating planes, into 
thin lamime, which are flexible and very elastic ; this 
last character serves at once to distinguish mica from 
talc, . which is not elastic. 

This mineral is of various shades of white, yellow, 
green and brown ; — It yields readily to the knife, but the 
edges of the lamins will scratch glass. The mica of 
different countries doe3 not perfectly agree in the re- 
spective proportions of its ingredients ; that of Muscovy 
(Called Muscovy Glass) consists of about 48 siiex, 34 
alumine, 9 Potash, 4 oxide of iron, and nearly 1 oi 
oxide of manganese. Its sp. gr. is about 2.7. 

Mica is one of. tbe most abundant mineral substances : 
it is never found in beds, or in considerable isolated 
masses, but it enters into the composition of very many 
rocks, especially the oldest primitive, as granite, gneiss, 
micaceous schistus, be and is often found filling up 
their fissures, or crystallized in the cavities of the veins 
which traverse them. Mica is therefore of the most an- 
cient formation ; but is also met with in the newest crys- 
talline rocks. It also occurs in sandstones, in schists, and 

* Mica is found in Maine, in plates of a foot fqnare or even more.. It 
occurs in Hew- York, in fix-fided plates, evidently of a eryftallixed figure. 
It. is ufually an ingredient in granite and gneiss. Sometimes, however, it 
occurs of the like hexagonal form in calcareous carbonates. It is fometimes 
ijpriy as tranfparent as the beft glafs, and aflomet all the dusky fiiades to 
%deep finoke- colour, without loUng its tranfparency. 

I have fine rofc-coloured fpedmens from Wmhsmnton; an 6 

gjcca oeci from Brwrfwick, Main 
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in tbe slaty sandstone that accompanies the independent 
coal formation. It is sometimes abundant in sands, and 
in alluvial nleposites very distant from primitive moun- 
tains ; and is said to be very plentiful in certain volcanic 
products. 

According to Haiiy, Muscovy Glass, which occurs iir 
plates of a yard or more in diameter, in veins of granite 
and of macaceous schistus, in some parts of Russia, may 
be divided Into plates no thicker than T gfrm tli part of 
an inch. It is used for inclosing objects for tbe solar 
.microscope, and instead of glass in the Russian ships 
of war, as less liable to be broken by the concussion of 
the air, during tbe discharge of heavy artillery; an infe- 
rior kind, which is found in Pennsylvania, is used there 
instead of window glass. 

MESOTTPE. 

The Mesotype is generally of a white, or greyish* 
colour, and is transparent, or translucent ; it yields easily 
to the knife, and becomes electrical by heat. It occurs 
crystallized in radiated acicular prisms; in filaments 
or in globular concretions, composed of stellated fibres^ 
It is one of those substances which are commonly called 
Zeolites . It assumes about 10 varieties in the form of 
the crystal, the primitive of which is a right prism with 
square bases. Its specific gravity is 2 ; ami it consists of 
49 of silex, 27 of alumine, 17 of soda, and 9.5 of wa- 
ter, according to Simpson ; but according to Vauque- 
lin, 50.24 of silex, 29.3 of alumine, 9.46 of lime, and 
K)of water?* 

Mesotype is* found in Iceland ; Scotland ; the Ferroe 
islands ; in Hessia ; the Isle of Bourbon, fcc. 

This mineral is generally considered to be of doubtful 
origin. It is found in lavas, but principally, if not only, 
in those that,are ancient ; and, itis said by some, only 
in such as have been exposed to the action of water. It 
is also met with in basalts ; as in those of the^ Giant’s 
Causeway in. Ireland; and in those of the Cyclop 
Islands, and of the Vicentine mountains ; the basalt of 
the two latter is surrounded and covered by the remains 
of sea anitpals. . The mesotype also occurs in basalt* 
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amygdaloid, and other trap rocks of England and Scot- 
land, and is particularly abundant and beautiful at Ta- 
lefeker, in the Isle of Say. 

Tbe J Yatrolite is composed of the same elementary 
substances, and very neatly in the same proportions, ana 
is therefore considered to be merely a variety of the 
mesotype. It is always of a fibrous and radiated struc- 
ture ; and is of a whitish, yellowish, or of a brown co- 
lour* In its cavities are found crystals presenting the 
form of common mesotype, via* a rectangular prism, 
with tetrahedral pyramids. 

RUBELLITE.* 

The Rubellite is of a red or violet colour, aqd occurs 
crystallized, but the crystals are rarely distinct. It is 
found in Moravia ; in Ceylon ; it occurs in a granite 
mountain in the Uralian chain in Siberia, in a vein com- 
posed of felspar, quartz, mica, and common schorl; 
whence this mineral has been also called Siberite . It 
consists of 42 per cent, of silex, 40 of alumine, 10 
of soda, and 7 of oxide of manganese and iron. It is 
commonly considered to be a variety of tourmaline, 
from which it differs, in not having either lime or mag- 
nesia among its constituent elements, and in being in- 
fusible. This mineral is commonly known by tbe name 
of Red Schorl 



rUMICE.f 



Pumice is sometimes found massive ; more often it is 
extremely porous, of a fibrous structure, and harsh to 
the touch ; its colour is grey, tinged with brown or 
yellow, and it has a shining pearly lustre ;Jt is translu* 
cent in the edges, very light, and sometimes so light as 
to swim on water. It is composed of 77.5 parts of silex, . 



* The memoir of Profeffor Hauy already mentioned, correct!, from 
the. examination of the American Tourmalines, federal errors into which 
Mineralogifa had fallen, by feparating Indicolite and Siberite from Tour- 
maline, of which they, are but varieties. . 

flofts down the Miffouri It is formed by fife of 
the tyirmngpUins through which that river runs. The Viecm I Pff fltfr- 
are of a rcjdiih brows er brick colour, tod fiosTia water! ^ 
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17.5 of alumine, 1.7 5 of oxide of iron, and 3 soda and 
potasb. 

Pumice is generally believed to be a volcanic product ; 
it sometimes accompanies obsidian ; it is said that the 
vitreous obsidian of Hungary, may, by heat, be changed 
into a substance perfectly resembling pumice. 

•It is but sparingly found near Vesuvius, not at all near 
Etna. It is very abundant in the Lipari islands, which 
furnish the pumice of commerce. It is met with in 
Auvergne in France, in Iceland, Teneriffe, &c. 

ICHTHYOPHTHALM1TE \ Or FISH-EYE-STONE. 

At first sight this mineral resembles tbe variety of fel- 
spar called adularia, but is much softer, being easily cut 
by tbe knife ; it does not scratch glass. Its general co- 
lour is white, which is sometimes tinged with red or 
green ; it has a shining pearly lustre. The form of its 
primitive crystal is a rectangular pajrallelopiped, in which 
it sometimes occurs ; as well as nearly in the proportions 
of the cube, and in flat tables. Its specific gravity is 
2.46; and it is composed of 5] parts of silex, 28 of 
lime, 4 of potash, and 7 of water. 

It is met with in the iron mine of Otoe in Sweden ; 
its gangue is a lamellar carbonate of lim#, of a red vio- 
let colour; it is accompanied by hornblende and some 
ores of iron. The massive occurs at Dunvegan in the 
Isle of Sky. 

TALC. 

Talc is for the most part either white, apple-green, 
or yellowish. It occurs in hexagonal lamina?, and mas- 
sive. It always consists of plates or laminae, which are 
easily separated from each other, and are flexible, but 
not elastic. This last character serves to distinguish this 
mineral from mica, which is very elastic. Talc is of a 
shining lustre, is very unctuous to the touch ; yields 
easily to the nail ; it leaves a white, and somewhat 
pearly streak, when rubbed on paper. Its, specific gra- 
vity is 2.T7 ; and it consists of 61 of silex, 36.5 of mag- 
nesia, 2.75 of potash, 2.5 of oxide of iron, and 0.5 of 
tvater 



ELBME1TTAAY lFTROOUCTIOtf 



40 

Ciystallhsed talc, which is mostly white, or of a light 
green colour, is met with in small quantities in serpen- 
tine rocks, with actinolite, carbonated lime, steatite, 
compact talc, be. It is iound in the mountains of Sals- 
burg and the Tyrol, and is taken to Venice ; whence it 
ba9 obtained the name of Venetian Talc . It occurs 
also at Briancon ; at Zceblitz in Saxony ; in Silecia, &c* 

Massive talc is less flexible and translucent than the 
crystallized ; it is principally of an apple-green colour, 
and is sometimes of a radiated structure. It is met with 
in considerable beds in mountains of micaceous schistus, 
gneiss, and serpentine. At Grenier in the Tyrol, it oc- 
curs in a species of serpentine, accompanied by actino- 
lite, corbonate of lime, sulphuret of iron, green mica, 
be* At Zillefth&l, in the Tyrol, it is met with enclo- 
sing long prisms of actinolite, and of tourmaline. It 
occurs also in Austria, Stiria, be. 

Talc is found in Glen Tilt, in Perthshire, in a granu- 
lar limestone. 

Indurated Talc f of a'greenish-grey colour, and massive, 
is met with at thq Lizard, in Cornwall, which is a ser- 
pentine country. 



ohecn kaktsu 

♦ 

This mineral is .met with in smaH masses, or lining 
the cavities of amygdaloid ; and is of a greyish or bluish- 
green colour, passing into blackish green ; it is dull, and 
yields to the nail ; its fracture is generally earthy. It is * 
found wherever amygdaloid occurs ; as m Saxony, Bo- 
hemia, Monte Boldo, near Verona, the hill of Kinnoui 
near Perth in Scotland, &c. That of Verona consists of 
53 of silex, 2 of magnesia, 10 of potash, 28 of oxide of 
iron, and 6 of water. When of a good colour it is 
made some use of by painters. 

A substance of a green colour may be observed in 
little round masses in certain sand stones, as in that of 
the coast near Folkstooe, which is, by some, considered, 
to be a variety of green earth* 



/ 
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SPODUMENE. TM1PBANE. 

This rare mineral is of a greenish white colour, of a 
shining yearly lustre, and translucent. It considerably 
»• resembles adularia, but differs essentially from it in re* 
spect of mechanical cleavage. Spodumene is divisable 
into prisms with rhombic bases, having alternate angles of 
80° and 100°. It is hard enough to scratch glass, and to 
give sparks by the steel : its specific gravity is 3.192, 
and it is composed of 64.4 of silex, 24.4 of alumine, 3 
of lime, 5 of potash, and *2.2 of oxide of iron. 

It has only been found in the iron mine of Utoe, in 
Sweden, in a gangue of red felspar, fat quartz, and black 
mica. 



felspar.* 

Felspath, in German, signifies rock-spar : feldspath, 
field-spar^ 

The general form of the crystals of felspar is an ob- 
lique prism, having very unequal planes ; Haiiy notices 
21 varieties : the structure is lamellar, and felspar may 
be cleaved into an oblique angled parallelopiped, which 
therefore is the primitive form. The alliance of the 
crystals with each other is not easily traced, on account 
of the great difference frequently existing in the size, 
and consequently in the form, of its secondary planes, 
as well as on account of its beiug often in hemitrope 
or rnacled crystals ; it is hard enough to scratch glass, 
but not so hard as quartz, and yields to the knife with 
some difficulty ; it becomes phosphorescent by friction. 
There are several varieties of felspar. 

Adularia , so called from its having been first met 
with on one of the heights of St. Gothard, called Adula, 

* The ’white Feldfpar is the common ingredient in our granite-r ocks, 
giving them their white colour. In many cafes, it is crumbling to pieces, 
and decompofing the rocks to which ir belongs. 

Red or fle(h-coloured Feldfpar is alfo of frequent occurrence in the Fre* 
donran granites and fyenites, imparting to them their red completion, 
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is found both massive, and crystallized ; it is of a green* 
ish white colour, but almost limpid, and has a pearly 
lustre ; its fracture is imperfectly conchoidal. Its spe- 
cific gravity is 2.54 ; and it consists of 64 per cent, of 
sites, 20 of alumine, 2 of lime, and 14 of potash. In 
the veins of mount St Gothard it occurs in large and 
well defined crystals in gneiss and micaceous scbistus ; 
and in the mountains near Mont Blanc, in crystals much 
smaller and less transparent 

The Moon stone , so called from its pale white hue, 
is considered to be a kind of adularia ; and is brought 
from the East, particularly from Arabia and Persia. 

Common felspar occurs of a whitish, yellowish, red- 
dish or red colour, and either granular, massive, disse- 
minated or crystallized ; it hi sometimes opake, some- 
times translucent ; its specific gravity is 2.54, and it is 
composed of 62.83 parts of silex, 17.02 of alumine, 3 
of lime, 13 of potash, and 1 of oxide of iron. 

Common felspar is the most generally diffused, both 
as to its local and geological situation, of any other mi- 
neral, except quartz and oxide of iron. It is an essen- 
tial constituent of granite and gneiss, and frequently oc- 
curs in micaceous and argillaceous schistus ; it forms a 
large proportion of sienite, and is contained in almost 
all porphyries, in some very abundantly : it is occasion- 
ally, though rarely, found in primitive limestone : it 
abounds in primitive and secondary traps, and in the 
greater part of real lavas. 

A variety of a beautiful apple green colour has been 
met with only in a hill at the eastern base of the Uralian 
mountains, near the fortress of Troitzk. 

Felspar is occasionally met with, which is more com- 
pact than the common, but agreeing with it in most re- 
spects, except that its structure is less decidedly lamel- 
lar, and that its specific gravity is greater; being 2.63. 

Ijamellar Felspar . PetuntzS . Under these names 

lias been described felspar in the first stage of decom- 
position, but preserving its lamellar character. Its op» 
dinary colour is dirty white, and it sometimes occurs in 
large masses, enclosing small portions of quartz. It is 
chiefly employed in giving the enamel to porcelain. — 
The manufactories oi France are chiefly supplied from 
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the neighbourhood of Limoges. A slightly saline taste 
belongs to it, which also is characteristic of the petuntz& 
of China. The perfectly disintegrated felspar, being 
usually considered as one of the clays, is noticed witE 
them under the name of Kaolin . 

Glassy Felspar , Sanidin . This mineral is chiefly' 

found in crystals, sometimes longitudinally striated $ it 
occurs imbedded in porphyry -slate, in Bohemia, at Dra- 
chenfels near Born on the Khine, at Solfatara in Italy, 
and in Pitchstone in the Isle of Arran. It obtained its 
name of Glassy, from its vitreous lustre, which some- 
times approaches to pearly : it is semi-transparent and 
translucent, and of a greyish or yellowish white colour* 
Its specific gravity is 2.57 ; and it is composed of 68 
parts of silex, 15 of alumine, 14.5 of potash, and 0.5 of 
oxide of iron. 

Labrador Felspar. The beautiful and varied tints of 
this mineral, when viewed in particular directions, are 
well known ; it has the usual characters of felspar, ex- 
cept that its general colour is grey, or dark asn grey } 
and that, by the analyses of this mineral, which are 
not greatly relied on, it appears that potash does not en- 
ter into its composition, its specific gravity is 2.6. 

It. was first discovered by the Moravian missionaries 
in the island of St. Paul, on the coast of Labrador j it 
has since been found in Ingermannland in Norway ; near 
the lake Baikal in Siberia ; in granite near St Peters- 
burg ; also at Memelsgrund in Bohemia, and near Halle 
in Saxony. It is sometimes accompanied by mica, 
schorl, and iron pyrites. 

SCALY TALC. NACBlTK. 

This mineral occurs in minute aggregated scales, of 
a silvery white or greenish colour, and of g glimmering 
pearly lustre ; they are friable, very unctuous* to the 
touch, light, and adhere to the fingers. Scaly talc is 
composed of 50 per cent of silex, of 26 alumine, 1.5 of 
lime, 17.5 of potash, 5 of oxide of iron, and a small 
portion of muriatic acid. Its colour distinguishes it suf- 
ficiently from chlorite ; it differs from the lepidolite 

E' 
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principally in respect of colour, and in being extremely 
unctuous. 

It is chiefly met with in small masses in the cavities 
of primitive rocks, and in the interstices of crystallized 
quartz* It occurs at Sylva in Piedmont, near Frey- 
berg in Saxony, and near Meronitz in Bohemia. 

TEARLSTONE. 

Pearlstone occurs in large coarse angular concretions, 
including smaller round concretions, composed of very 
thin lamella?. The surface is smooth and shining, with 
a lustre remarkably resembling that of pearl. Tne co- 
lour of the mam is grey, greyish black, black, reddish or 
Uackish. It is fragile, translucent on the edges, and 
scarcely hard enough to scratch glass. Its specific gravity 
is 2.34 ; that of Hungary is composed of silex 75.25, alu- 
mine 12, lime 4.5, potash 4.50, oxide of iron 1.6, and 
water 4.5. It almost always gives out an argillaceous 
smell when breathed on. Some of the varieties are said 
to bear a striking resemblance to pumice. 

At Tokay in Hungary, it is found enclosing round 
masses of black vitreous obsidian, and is intermixed 
With the debris of granite, gneiss, and porphyry, and 
alternating in beds with the latter. A variety met with 
at Cenapecuaro in Mexico, is hard enough to scratch 
gjass ; another found at Cape de Gat in Spain, of a 
greenish or bluish colour, does not give out the argilla- 
ceous odour. Pearlstone is also met with at Sandy 
JBrae, in the island of Egg, one of the Hebrides. 

A6ALMAT0X4TS. 

This triinend obtained the French and German names 
.of Pierre de Lard and Bildstein, from the resemblance 
of some of its varieties to Lard ; and Brongniart has 

f iven it that of steatite pagodite, from its being always 
fought from China 'In the form of little grotesque 
Jlgure^&nd chimney ornaments ; but all the analyses of 
it, distinguish it sufficiently from steatite, which is al- 
ways in part constituted of magnesia. The agalmatolite 
>is also found at Nagy&g in Transylvania. It consists of 

p 
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56 of silex, 29 of altunine, 2 of lime, 7 of potstsb, 1 of 
oxide of iron, and 5 of water. In the vaneties of the 
Chinese, analyzed by Klaproth, no indication of potash 
was found, and one of them was without lime. 

LEPIDOLITE. 

The Lepidolite is of a pearl grey, rose red, or of a 
lilac red, or purple colour, whence it has also been cal- 
led the Lilalite . It consists of an assemblage of small 
flexible scales, which are translucent : the mass has a 
pearly or silvery lustre, yields to the nail, and is some^ 
what unctuous to the touch. Its specific gravity is 2.85 : 
that of Moravia consists of 54 per cent, of silex, 20 of 
alumine, 4 of fluate of lime, 18 of potash, 4 of oxide of 
manganese, and 1 of iron. 

It was first discovered on the mountain Gradisko, near 
Rozena, in Moravia, of a pale rose colour and pearly 
lustre ; it occurred also in a thin bed in gneiss, accom- 
panied by quartz, mica, schorl, &c. It has since been 
met with in Sweden in a quartzose rock ; in France, 
near Limoges, in a vein of quartz, passing through gra^ 
nite, enclosing large beryls $ at Campoin, in the island 
of Elba, of a rose colour, in a rock composed of quartz 
and felspar. . 



OBSIDIAN. 

Common obsidian is of a greenish or brownish black, 
or of a smoke brown colour, with a shining vitreous lus- 
tre ; its fracture is conchoidal ; some varieties am trans- 
lucent, others nearly opake, and it is hard enough to' 
scratch glass : its specific gravity is about 2.35, That; 
of Hecla yields by analysis 78 of silex, 10 6f alumine, 2 
of lime, 6 of potash, I of oxide of iron, and 1 of manga- 
nese. Potash and lime do not enter intotbe composi- 
tion of all the varieties. It occasionally very much re- 
sembles common glass. 

The origin of obsidian has been very warmly con* 
tested ; it is most common in the* neighbourhood of 
Volcanoes, and has been considered as a vitrified lavaf 
whence it. has . obtained, the familiar name of- Volcanic 
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glass. It occurs in beds, masses, and in small isolated 
-pieces. 

Fragments of blackish obsidian are met with, not 
only at the foot of Hecla, but in almost every part of 
Iceland : It is also found in the Lipari islands ; some 
varieties enclose felspar. In Peru it is met with in paral- 
lel beds of a greenish black, and greyish colour ; the 
latter enclosing opake, spherical masses, of a slate co- 
lour, composed of diverging fibres. In New Spain, 
some obsidians, which have been long exposed to the 
air, are covered by a white opake enamel. 

'■ Obsidian, of a greenish black colour, constitutes the 
greater part of the mountain della Castagria, in the 
Inland of Lipari ; it encloses small crystals of felspar ; 
and near the peak of Teneriffe obsidian appears in the 
form of considerable currents, (like lava) presenting 
some fibrous appearances, denoting its passage into Pu- 
mice 

A variety of a silky and chatoyant lustre is also found 
in New Spain. * 

Obsidian in the form of little grains of the size of 
peas, of a pearly white, and consisting of very thin con- 
centric layers ; together with fragments of these ; also 
vitreous globes of the size of a nut, and others like 
enamel, traversed by red and black veins ; forming 
altogether a species of vitreous sand, is found at Mari- 
kan in the Gulph of Kamschatka ; and is thence termed 
the Marekanite . 

In the inland of Ponce, obsidian is met with, enclosing 
yellow mica, and white vitreous grains, which appear to 
be seihi-vitrified felspar. 

Obsidian is in some places traversed by veins of stony 
or earthy matter of various kinds'; thin beds of which 
also occur between beds of obsidian. In the Madona 
mountain, in the island of Ponce, the beds are nearly 
vertical. In Hungary, obsidian occurs, intermingled 
with the debris of decomposed granite, gneiss and por- 
phyry} and even alternates with beds, of the latter. 
These circmnstannes have induced some mineralogists 
to doubt the igneous origin of obsidian ; but their 

strongest arguments are the violent intumescence 

which it undergoes when subjected to heat, which 
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causes it to melt into a glass, and the quantity of aqueous 
vapour disengaged during the process. Humboklt sus- 
pects this to he one of the causes of the violent earth- 
quakes so often felt in the Cordilleras of the Andes. 

But it is agreed universally, that whenever obsidian is 
found, there exist indications of volcanic agency in the 
neighbouring country. 

In Europe, obsidian has been fashioned into reflectofs 
for telescopes ;.in Mexico and Pem,. it waemade into 
looking glasses and knives. 

HAUYNB. LATIALITE. 

The Haiiyne is usually found massive, but, in one 
instance, has been observed in extremely brilliant crys- 
tals, but so minute, and crossing each otner^in so many T 
directions, that it was impossible to discover their form* 
When this mineral is opake, it is of an indigo blue co- 
lour ; when translucent, bluish green. It is somewhat 
harder than quartz, is very brittle, and its fracture is un- 
even, and considerably splendent. Its specific gravity is 
about 3.2 ; and it consists of 30 per cent of silex, 15 of 
alumine, 20.5 of sulphate of lime, 5 of lime, 11 ofpofc* 
ash, 1 of oxide of iron, 17.5 water, sulphuretted hydro- 
gen and loss. In some of its external characters and in 
its chemical composition, it bears considerable analogy 
to Lapis Lazuli. 

It occurs massive in Italy, in the neighbourhood of 
Nemi, Albano, and Frascati, accompanied by mica, and 
green pyroxene ; and near Vesuvius; its ganjgue consists 
of the fragments of rocks ejected by volcanic eruptions * 
and it is accompanied by idocrase, augite, mica, and 

meionite* % . 

HaUy seems to be of opinion that the mineral, here- 
tofore termed Blue SpirieUe , which occurs in the form of. 
a rhomboidal dodecahedron, in the productions of voice- 
noes atAndernach, on the banks of the Rhine, ought to 
bfe considered as a variety of this mineral; as well Sfi the 
sapphirin , which occurs in the granular form onthe banks ; 
of the lake of Lach, in a rock principally composed of 1 
g^ins^ and of srnaU crystals, of vitreous felspar* • 
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ANALCIME. CUBIC ZEOLITE* 



The Analcime is usually met with in round or radiated 
masses, or in cubic crystals, either perfect, or having 
each of the solid angles replaced by three planes ; or in 
the trapezoidal dodecahedron, which is a variety of the 
cube ; the lustre is shining, and between pearly and 
vitreous. The colour of the analcime is white, yel- 
towish, reddish, or deep red ; it is hard enough to 
scratch glass, and is mostly transparent or translucent, 
oecasionaUy opake; it becomes electric by rubbing. 
Its specific ^gravity is below 8. It consists of 58 of silex, 
18 of alumine, 2 of lime, 10 of soda, and 8.5 of water* 

The analcime is sometimes confounded with stilbite, 
hut amongst their distinctive characters, the superior 
pearly lustre of the stilbite, is that by which they are 
mostly readily distinguished. 

According to Brongniart, this mineral has been met 
with only among the products of volcanoes ; as in the 
lavas of Etna : according to Jameson, the cubic zeolite ' 
is met with lining the eavitie&of amygdaloid, basalt, &c. : 
and occurs in Stafih, and near Talysker, in the island of 
Sky : it is found also in the Hartz, Bohemia, &c. ; in 
Iceland and the Ferroe islands. At Oberstein, it occurs 
in the cavities of geodes. 

A variety from somma, called the Sareolite , from its 
being of a flesh red colour, is met with in cubes, having 
each solid angle replaced by planes. 

LAVA* 



Lava is externally yellowish or greenish grey, greyish 
•black, or greenish black, and is internally spotted red- 
dish, yellowish brown, or grey ; sometimes, when sul- 
phureous vapours have acted much upon it, it is yel- 
lowish or sulphur yellow. It is vesicular and knotty ; the 
vesicles are empty ; sometimes it is porous. Its fracture 
is imperfectly conchoidal ; internally its lustre is glisten- 
ing or shining. It is r opake, translucent on the edges, 
brittle, mostly attracts strongly the magnetic needle, and, 
At ia somewhat remarkable, is easily fused into a black 
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glass. The compact lava of Calabria yields, by analysis, 
about 51 of silex, 19 of alumine, 10 of lime, 4 of soda f 
14 of iron, and 1 of water 

Lava usually encloses crystals of augite, hornblende, 
felspar, and leucite ; which sometimes have no appear- 
ance of being altered by heat. 

The above description, generally speaking, belongs 
to those substances, which, by common consent, are true 
lavas ; the products of Etna, Vesuvius, Hecla, and other 
Volcanoes* But there are many substances, considered 
by some mineralogists as lavas, which, by others are not 
allowed to be~of volcanic origin. Karsten enumerates 
nine species of lava ; and Hauy six, which are again 
subdivided ; amongst them are pearlstone and obsidian*. 

Werner notices only two, one of which he calls Slag 
Lava, the other Foam Lava . The slag lava is above 
described ; foam lava is of a greenish grey colour, ap- 
proaching to greenish black ; it is light, brittle, and often 
crumbling; and has often been confounded with pumice. 

PITCHSTONE. 

The colours of this mineral, which obtained the name 
of Pitchstone, from the resemblance which some of its 
varieties bear to pitch, are very various ; it is met with 
in shades of grey, blue, green, yellow, red, brown, and 
black ; but its colours are not lively : it has a glistening 
resino-vitreous lustre. It occurs generally in distinct 
masses or considerable beds, and has an imperfect con- 
choidal fracture, which in some varieties is the chief 
characteristic distinction between pitchstone and obsi- 
dian } and it is not unfrequently confounded with horn- 
stone and semi-opal. It is almost always opake, or only 
translucent on the edges, and is bard enough to scratcu 
glass. The specific gravity of that of Meissen in Saxo- 
ny, is 2*64 or 2.32. Pitchstone is composed of 73 per 
cent, of silex, 14.5 of alumine, 1 of lime, 1.75 of sods, 
1 of oxide of iron, 0.1 of manganese, and 8.5 of wateit 

The pitchstone of which the analysis is given, is of a 
yellowish grey colour, and alternates, in the mountain 
of Gersebach between Meissen and Frey berg, with a 
porphyry, having a base of petrosilex, which alternates 
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with gneiss, nod is traversed by metalliferous veins*— 
Pitchstone is found in reins traversing, granite, near 
Newry, in tbe county of Down, in Ireland. In these 
instances the pitchstone, it seems reasonable to conclude, 
must be of the same origin as the rocks in which it is 
imbedded. Mineralogists are not agreed in opinion re- 
specting that of pitchstone in general. Those of Planitz 
in Saxony, and of Cantal b France, are considered to 
be of volcanic origin. Pitchstone is met with in Dum- 

frieshire in Scotland, and b several of the Scottish 
islands. 

CLUntSTOMB. 

The clinkstone is always found massive, and when 
struck with a hammer, gives a ringing metallic sound '; 
whence its name. It is of a dark greenish, yellowish, or 
ash grey colour : its fracture in one direction is slaty, 
and it is hard, brittle, and commonly translucent on the 
edges. Its specific gravity is 2.57 ; and it consists of 
sifex 57.25, alutnine 25.50, lime 2.75, soda 8.1, oxide 
of iron 3.25, oxide of manganese 0.25, and 8 of water. 

The clinkstone is usually columnar, and generally 
rests upon basalt It occurs near Zittau b Upper Lu- 
sace ; in the Bohemian Mittelgebirge ; in South Ame- 
rica ; in the island of Laml&sh in the firth of Clyde ; the 
isles of Mull and Arran ;the Ochil and Pentland hills b 
Scotland ; the Breidden bills in Montgomeryshire, and 
b tbe Dirris mountain b the county of Antrim b Ire- 
land. . 3 

S0DAUTE. 

This rare mineral has only been found associated with 
sahlite, augite, bornblede, -and garnet, in Greenland. 
Its colour is light green, or bluish green, and it occurs 
massive, but more often crystallized in rbomboidal dot* 
decahedrons. It is translucent, and yields with difficul- 
ty to the knife. Its specific gravity is about 2.37 ; and 
according to tbe analysis of Thomson, it is composed 
•f 38.42 of silex, 27.48 of alumine, 2.70 of lime, 23.5 
of soda, 3 of muriatic acid, 1 of oxide of iron, and SUL 
of volatile matter... 
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CHABASIE. 

This mineral is only met with in crystals very nearly 
approaching the cube, having the edges and sometimes 
the angles, replaced by planes ; but only three varieties 
of form have been noticed by Hauy, who considers 
their primitive to be an obtuse rhomboid of 93° and 
86° 12'. 

The colour of the Chabasie is white or greyish, some- 
times pale red superficially ; it is transparent or translu- 
cent, and scarcely hard enough to scratch glass. Its 
specific gravity is about 2.7 ^ and it consists of 43.83 of 
silex, 26.6 of alumine, 3.34 of lime, 9.34 of potash and 
soda, and 21 of water. 

The Chabasie is met with in the fissures or cavities of 
some basaltic rocks, or within geodes of quartz or agate 
which are disseminated in rocks. It is thus found in the 
quarries of Alteberg, near Oberstein in Saxony. It is 
also said to occur in the lavas of the Isle of Ferroe ; at 
Talisker in the Isle of Skye ; at Glen Farg in Perth- 
shire, and at Portfusb in-tiic North of Ireland. 

FETTSTEIN. 

The Fettstein has been found only in Norway y it oc- 
curs massive, and of a darkish green, bluish grey, or 
flesh red colour; with natural joints parallel to the 
faces of a right rhomboidal prism ; it is translucent, and 
scratches glass. Its specific gravity is 2.6 ; and, accord- 
ing to Vauquelin it is composed of 44 of silex, 34 of 
alumine, 0. 2 of lime, 16.5 of potash and soda* and 4 
of oxide of iron. 

The Fettstein is by some mineralogists supposed to 
bear considerable affinity to some varieties of felspar. 
It has a slight chatoyant lustre when held in particular 
directions, like that of Labradore felspar. Both soda 
and potash enter into the composition of Fettstein, the 
former predominating ; the latter only is found in fel- 
spar. 
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SCAPOLITE. 

The Scapolite is usually met with in prisms of.four or 
eight rides, either terminated by planes or by tetrahe* 
dral pyramids, and aggregated laterally. Their colours 
are grey or yellowish, sometimes with fe pearly lustre ; 
or an almost metallic grey ; sometimes deep red and 
opake ; occasionally apple green. The crystals posses- 
sing a pearly lustre will scratch glass ; but when dull, 
with an appearance like that of efflorescing, they are 
tender ana even friable. The scapolite is composed of 
46 of silex, 33 of alumine, 17.6 of lime, 0.5 oi potash, 
1.5 of soda, I of oxide of iron and manganese ; but the 
efflorescing variety differs, in including some magnesia, 
and in oemg without potari). 

The Scapolite has hitherto only been met with in the 
iron mine of Langloe, at Arendahl m Norway ; its crys- 
tals appear variously grouped, and accompanied by 
brown mica, quartz, garnet, epidote, carbonate of lime, 

c. 

JAM. - 

The general character of Jade, of which there are 
three varieties, are, that it al rays occurs massive, of 
various shades of green and whitish green, with a greasy 
lustre ; it is unctuous to the touch, harder than quartz, 
and very tough. 

Comrhm Jade is of a lake green colour, passing into 
greenish white, semi-transparent, extremely tough, with 
-a glimmering, lustre and broad splintery fracture* Its 
specific gravity is 2.95 ; and it is composed of 53.75 of 
silex, 1.5 of alumine, 12.75 of lime, 8.5 of potash, 
10.75 of soda, 5 of oxide of iron, 2 of oxide of manga- 
nese, and 2.25 of water. 

Of the geological history of common Jade, nothing is 
known. Ft is found in Switzerland, Piedmont and Ty- 
rol ; China and India. It is regarded in the latter coun- 
tries as a specific for the nephntic cholic, and is fashion- 
ed into forms of great delicacy. The Hindoos and Chi- 
nese form it into talismans and idols $ the Turks into, 
sword and dagger handles. 

Digitized by Google 




TO MINERALOGY. 



59 



The Axestone*, or Beilstein, differs from common 
jade in having a slaty structure, and in being less trans- 

E arent and less tougn. In America, it is found in the 
anks of the river Amazon; whence it obtained the 
name of the Amazonian stone . ft is also met with in 
Corsica, Switzerland, and Saxony; and in New Zea- 
land and other islands in the Pacific ocean, where it is 
made into hatchets, tomahawks, and other instruments ; 
whence its common name. 

The Saassurite, or Tough Felspar , is greener than 
the preceding varieties, and at least as bard and as tough 
as common Jade : according to Saussure, it consists of 
44 parts of silex, 30 of alumine, 4 of lime, 0.25 of pot- 
ash, 6 of soda, 12.5 of oxide of iron, and 0.5 of oxide 
of manganese. 

It was first found by Saussure, wh€hce its name, in 
rounded masses on the edge of the lake of Geneva, and 
afterwards near Turin, in the mountain Mussinet, which 
is principally composed of serpentine, which enloees 
hydrophane. Jt has since been met with in Corsica ; in 
sand, in the neighbourhood of Potsdam, and near Aff- 
chanffenberg. 

SOAPSTONE.f 

The Soapstone is found massive, and nearly white or 
of a grey colour, sometimes with tinge of yellow, and 
mottled with green or purple ; it is translucent on the 
edges. Its fracture is somewhat splintery ; it yields to 
the nail ; from its general aspect and unctuous fee), its 
name has been derived. 



* Well wrought Stone- Axes ^ of this material, fmooth, hard, and deep 
green, are brought from the Fegee and Friendly I Sand* by our navigators. 
Thole ufed by the natives formerly inhabiting the region around New- 
York, fare formed of a fort of coarfe chert. 

f It is probably this Stone which has been brought from the banks of the 
Schuylkill, for the purpofe of conducting fire places in Sugar- houfes and 
Steam-boats. A few years ago, a beautiful variety was brought from Or- 
ford in New- Hatnpihire. It was manufactured into stoves, hearths, chim- 
ney-backs, and cooking apparatus, which for a feafon were confidently in 
Hie. But the ftone, in addition to its naturafbrittleness, and liability to be 
warped by heat, was found to be penetrated by veins of quartz, that 
cracked and fplit, by erpofure to fire. The ftooe was maffive, fine, and 
yielded readily to the plane and chifiel, except in the pirns where the fili* 
dous material prevailed, Digitized by CjOO^IC 
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It is met with in a vein in serpentine at the Lizard 
point of Cornwall, where it may sometimes be found 
with the appearance of passing into asbeslus, which oc- 
curs in veins in the serpentine. It is much used in the 
manufactory of porcelain. It also occurs near the 
Cheesering, at St. Cleer, in Cornwall. 

The soapstone of Cornwall consists of 45 per cent, 
of silex, 9.25 of alumine, 24.75 of magnesia, 0.75 of 
potash, and one of oxide of iron. It is commonly sup- 

I tosed to be a variety of steatite, but is much softer, 
n the composition of the latter, no alumine has been 
detected. 



CHLORITE. 

Chlorite is composed of very minute plates intersect- 
ing each other in various ways, giving to the mass a 
granular or earthy structure : it also occurs crystallized 
m flat six-sided crystals, which are readily divisable into 
thin laminte. It is usually of a dark green, sometimes 
of a yellowish green, with a shining lustre*; it is opake, 
yields to the nail, is somewhat unctuous; and when 
massive, gives out an earthy smell when breathed on. 

Common Chlorite is usually found massive and some- 
what solid ; its specific gravity is 2.56. 

.Common chlorite is not found in very considerable 
masses ; but chiefly in the veins and cavities of primitive 
rocks ; sometimes Jl is enclosed in crystals of quartz, 
chalcedony, felspar, axinite, &c. in so large a portion 
as to impart a colour to them. It frequently accoropa- 
niesUhe oxide of tin and mispickle in the veins of Corn- 
wall ; and occasionally, though rarely, yellow copper. 
It is met with in most chains of primitive mountains. 

When the structure of chlorite is slaty, it is termed 
Chlorite slate ; its specific gravity is greater than that of 
the preceding variety, being 3.03. Its ordinary colour 
is blackish brown. It is met with in beds in primitive 
mountains, enclosing crystals of quartz, octohedral mag- 
netic iron ore, garnets &c. and is found in Corsica, at 
Fablun in Sweden, in Norway, 8cc. ; and in Perthshire* 
$caly Chlorite is of a daft: green colour, and is com- 
posed of small glimmering particles, having a pearly 
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lustre ; it is somewhat unctuous to the touch ; as friable, 
or loose ; and greatly resembles green earth. It is very 
light, and consists of 26 of silex, 18.5 of alumine, 8 of 
magnesia, 2 of muriate of soda or of potash, and 43 per 
cent of oxide of iron. 

It mostly occurs in the veins of primitive mountain^ 
principally in clay slate, mixed with quartz, common 
chlorite, calcareous spar, and micaceous iron ore : it is 
also met with in granular limestone, and in primitive 
sandstone. It is found in Saxony, Switzerland, Savoy, 
Sweden, Hungary, and North Wales. 



SCHORL.* 

Schorl is found massive, disseminated, and crystal- 
lized ; the common form of the crystals is a prism most- 
ly striated longitudinally and deeply, and terminated at 
each end by 3 planes ; but the crystals are sometimes 
very minute, closely aggregated, and divergent. This 
substance is black, brittle, opake, and has a glistening 
lustre. Its specific gravity is about 3.2, and it is com- 
posed of about 38 parts of silex, 34 of alumine, 1 of 
magnesia, 6 of potash, 21 of oxide of iron, and a trace 
of manganese. 

Schorl, except by the Wernerian school, is arranged 
among tourmalines, from which it differs in respect of 
analysis, transparency and colour. The latter mostly 
occur imbedded in single crystals ; the former is mostly 
aggregated, and occurs in beds. 

It is found in primitive rocks ; chiefly in quartz a nBL 
granite ; more rarely in gneiss and micaceous scbistus^ 
and is frequently met with in tin veins. 

Schorl was first found near the village of Schorlaw iq 
Saxony, whence its name. It is also met with in Bohe- 
mia, Bavaria, Switzerland, Spain and Hungary > and at 
Portsoy in Scotland, and beneath the Logan Kock, and 
at various places near the Lands’ End in Cornwall* 

* For the obfcrvalioDB OB this article, fee Tovrmattnl. 

F 
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CLAY-SLATE.* ARGILLACEOUS SCH1STUS* 

The prevailing colour of clay-slate is grey 6f various 
shades ; it is also bluish or blue ; and sometimes green- 
ish, passing into blackish green. Its structure is slaty, 
and u has a glistening lustre, sometimes approaching to 
pearly ; it is op&ke, and yields to the knife, but varies in 
joardness, and some varieties are somewhat unctuous to 
the touch. Its specific gravity is about 2.7 ; and it is 
composed of 48 per cent, of silex, 23.5 of illumine, 1.6 
of magnesia, 11.3 of oxide of iron, 0.5 of oxide of man- 
ganese, 4.7 of potash, 0.3 of carbon, and 7.6 of water. 

Clay-slate occurs in vast strata in primitive mountains, 
and sometimes in veins. It is very universally distribu- 
ted in Britain ; It is met with in Scotland and the 
Scottish isles, in the northern parts of England, and 
plentifully in Cornwall, being the Killas of the miner. 
The principal part of the numerous copper and tin 
mines of that county are situated in clay-slate ; which in 
most countries abounds in mineral veins. 

Some varieties which readily split into thin plates 
are used for the roofing of houses ; another is used for 
writing on ; another as pencils ; and some varieties as 
whetstones. 



GABRON1TE. 

The G»ibrOnite occurs massive, and is of a bluish or 

S eenish grey colour $ its fracture is lamellar, it is trans- 
cent on the edges, and hard enough to scratch glass, 
though not to give fire with the steel. Its specific gra- 
vity is nearly 3 ; and it is composed of 54 per cent, of 
'silex, 24 of alumine, 1.5 of magnesia, 17.25 of potash 

* Clay Slate, Argillaceous fchiftus, proper for covering houfes, is 
brought to New- York, from Rhmebeck, Troy, and other places near the 
banks of the; Hudfon. It is brought to Baltimore from the quarries near 
the Sufquehannah. As the flate region is of vafi: extent in the Frcdoniau 
States and territories, the fupply for internal and domeflic purpofes will 
be adequate to the demands. 

A coarfer and more brittle kind from the fame formations affords good 
ltone for walls, furnaces, and other purpofes. 
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and soda, I. 25 of the oxides of iron and manganese, and 
2 of water. 

The Gabronite has only been found in Norway, The 
bluish variety, near Arendahl, with horn blend ; the 
greenish, at Frede ricks varn, disseminated in a large 
grained sienite. 



FULLEIl’s EABTJl. 

Fuller’s earth occurs massive, and is usually of a 
greenish brown colour, sometimes nearly of the colour 
of slate ; it is dull, possesses mi earthy fracture, and 
yields to, and receives a polish from the nail : in water 
it becomes semi-transparent, and falls into a pulpy im* 
palpable powder. The English Fuller’s earth is com- 
posed of 53 of silex, 10 ef alumine, 0*5 of lime, 1.25 of 
magnesia, 9.5 of oxide of iron, 1 of muriate of soda, and 
24 of water. 

At Nutfield, near Riegate, in Surry, it occurs in regu* 
lar beds near the summit of a hill of considerable eleva- 
tion, between beds of ferruginous sand or sandstone 
containing fossil wood, cornu ammonis, impressions of 
the nautilus and other sea-shells. There are two distinct 
beds of Fuller’s earth ; the upper, of a greenish clay 
colour and 5 feet in thickness, rests upon the oilier, 
which is of a light slate blue, and 11 feet thick ; in these 
beds but mostly in the latter, are found considerable 
masses of sulphate of barytes, sometimes exhibiting re- 
gular crystalizations, the interstices of which are occa- 
sionally filled up by compact quartz. 

Fuller’s earth is also found at Deptling, near Maid- 
stone in Kent, and it Aspley, near Woburn in Bedford- 
shire, under nearly the same circumstances as at Nut- 
field. At Old Down near Bath, it occurs mixed with 
shells, forming a bed between the upper and under 
oolite ; and near Nottingham in lumps in the red marl. 

It a found near Rosswein in Saxony, under very dif- 
ferent circumstances to that of England. It occurs 
among primitive rocks, and is supposed to originate in 
the decomposition of greenstone* slate, beneath which 
illiea* 
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Fuller’s earth was formerly much used to the fulling 
of cloth (whence its name,) and was forbidden to be 
exported under severe penalties : soap is now generally 
substituted. 



BASALT.* 

Basalt is of a greyish black cotour, and when polished, 
of a bluish aspect It is not easily broken ; its fracture 
is dull, but fiae grained. Some varieties strike fire by the 
stfeel, others may be scratched by the knife. It has a 
tendency to form six-sided irregular prisms or pillars ; 
of which the Island of Staffa is en tirely composed. The 
Giant’s causeway, on the coast of Antrim in Ireland, is 
a huge pavement of strait pillars of Basalt, running to 
an unknown distance into the sea ; and the promontory 
of Fair-bead, a little further north, exhibits a continued 
range* about a mile in length, of columns 250 feet higb r 
and from 10 to 20 in diameter, being the largest yet 
known. When exposed to weather, basalt crumbles 
down into a fine black mould, which constitutes a veiyr 
fertile soil. It is to this rock that some of the richest parts 
of Scotland owe their fertility. 

The basalt of Saxony is composed of 44.5 per cent 
of silex, 16.75 of alumiue, 9.5 of lime, 2.25 of mag- 
nesia, 2.6 of soda, 20 of oxide of iron, 0.12 of oxide of 
manganese, and 2 of water. 

Basalt is found under very different circumstances : 
it occurs filling up veins and fissures in many primitive 
and secondary mountains ; sometimes forms beds or 
strata on their summits ; and not unfrequently, it tra- 
verses coal-formations, in a direction neany perpendicu- 
lar to the beds of coal, which it seems to have the effect 
of dislocating. 

4 Basalt. Trap is the name more generally applied, throughout Eu- 
rope,. for the rock called Whin in Scotland, and Green Stone in Connecti- 
cut, efpeciaily in the vicinity of New- Haven.—/' SUliman.) • - ■ It con- 

futes the Pallifado Rock, on the weft of the Hudfon, between Wehawk 
and Haverftraw. 

There is a remarkable dyke or waU of the Bafaltic kind in North* Ca- 
ft>lina^-(Ltftc/j. ) — The Trap of Patterfon, at Pafhudt falls, verm 

nearly rcfcmblcs the Bafalt of the Giant's caufe-way.— (Pierce.) 
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' Geologists are divided in opinion respecting the origin 
of Basalt Werner supposes it to have been deposited, , 
like other minerals, by water which covered the whole 
earth. Dolomieu conceived basalt to be lava, and all, 
basaltic mountains to be the remains of extinct volca- 
noes. Dr. Hutton and Professor Play (air conceive it 
'to have been fused by a central fire of the earth, while 
at the bottom of the sea, and to have been raised up. 
by some natural agent, in common with all other moun- 
tains. 

With a view to determine the correctness of these 
opinions, Daubiusson examined the basalt of Saxony, 
which chiefly lies in the Erzeburge, or metalliferous 
mountains ; a chain separating Bohemia from Saxony, 
of about 120 miles long, and 3600 feet above the 
level of the sea. Tbe lower rock is granite, which is 
covered, or rather wrapt round, by beds of gneiss, mica*, 
slate, and clay-slate, lying above each other in that or- 
der. In these beds are situated the ^reat mines of 
Saxony. In a chain of rocks of serpentine and quartz, 
are found beds of limestone, of coal, &c. Tbe whole of 
the eastern part of tbe chain is covered on one side by a 
huge bed of porphyry, and on tbe other by a bed of 
sandstone, of equal magnitude. 

- Basalt forms the summits of about 20 mountains of 
this chain, under various forms; as of tables, comes, or 
domes : the mountains are connected by their sides y 
the basaltic top alone remaining separate. 

In several instances, between the basalt and tbe bodyr 
of tbe mountains, be found beds of sand, gravel, an4 
clay : in others, the basalt rests on sandstone ; in others, 
on porphyry ; in one, on mica slate ; in three, on gra- 
nite ; and in one, on gneiss. 

After a complete investigation of these mountains, 
Daubuisson is of opinion that there is no analogy be* 
tween them and voicanic mountains. They are regularly 
stratified, which is never tbe case in volcanic mountains ; 

. no trace of a crater can be perceived ; nor any thing 
decidedly volcanic. Besides, basalt, wherever found, is 
always composed of the same consistuents ; lava varree 
considerably. The substances contained in basalt, 
felspar, miqa, &c. retain theif crystalline cbaract**^ 

Si 
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Without exhibiting the slightest traces of the action of 
Are, though the felspar is more fusible than the basalt 
istelf. Basalt contains 20 per cent, of iron, and there 
•s no rock which could furnish such a proportion. It 
contains 5 per cent of water of composition, which is 
never found in lava. It is found lying immediately un- 
der or over coal, which is in no degree altered in its na- 
ture ; and Dolomieu has described no less than 20 beds 
of basalt alternating with as many beds of limestone 
containing marine shells. For these and many other 
conclusive reasons, Daubuisson is decidedly of opinion 
that the Saxon basalt is altogether of aqueous origin. 

He was afterwards induced by some zealous advocates 
for the igneous origin of basalt, to explore the baslt 
Country of Auvergne in France. The base of this coun- 
try he found to be granite ; which, m the western part, 

| s covered with gneiss and micaceous schistus, contain- 
ing metalliferous veins. Limestone and coal also ap- 
pear in other districts. The chain of the Puys extends 
^bove 20 miles : most of them are detached ; their form 
m a truncated cone ; and on their summits there are 
cup-flike depressions, ih some instances 200 feet deep. 
Their general elevation is from 000 to 1300 feet above 
the plain ; the central and highest, the Puy de Dome 
being near 2000 feet. 

The substances chiefly composing these hills, are, 
scoriae, lhva, and other decided volcanic matter. 

In one instance he traced the appearance of a stream 
tike that of lava, 200 feet broad ; which afterwards di- 
vided ; the soil it affords is unfruitful. 

Its characters differ in some respects from common 
basalt ; the felspar has a vitreous aspect, and the quartz 
& altered by heat. 

Many other circumstances also contributed to induce 
the full belief that the basalt of Auvergne is of igneous 
origin. 

# There se§ms therefore sufficient grounds for conclu- 
ding that* as the basalt of Saxony is altogether of aque- 
OttiLorigin, and that of Auvergne of igneous origin, these 
two rocks ought not, however, in point of composition 
mm aspect, they may resemble each other, to receive 
the common name of basalt This seems to be one o C 
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the numerous causes of confusion in geological nomen- 
clature. 

In Scotland, basalt is included, together with many 
other rocks of very different natures, m the vague, but 
comprehensive term Whin-stone . 



The Eight ^Mowing substances have not been analyzed , 
but are tn most mineralogical arrangements associated 
with those of which the principal ingredient is SUex* 

HOBNSTONE. 

This substance occurs m nodules and massive, with a 
splintery fracture, and is translucent, passing into opatae ; 
it is scarcely so hard as quartz, and is infusible. Its ge- 
neral colour is grey, which is tinged blue, green, brown, 
red or yellow. 

Hornstone is described as occurring in round masses 
in limestone, as in Bavaria; and in beds in limestone on 
the banks of the Menai in Caernarvonshire ; and* some- 
times as forming the basis of porphyry, as in Sweden, 
at Dannemera and Garbenburg, and also in the Shet- 
land isles. Wood, petrified by hornstone, thence term- 
ed Woodstone is met with in ferruginous sand near wo- 
burn in Bedfordshire, and near Nutfield in Sorry. I 
have met with Hornstone in Pednandrae Mine in Corn- 
wall, passing into Chert, which is considered to be ab 
Hed to it; the fracture of Chert is flat copcboidal, and 
it generally has a waxy or greasy lustre, and is translu- 
cent on the edges. Its general colour is grey. 

There is a considerable bed of Chert near the summit 
of the Cliff at the Western lines in the fele of Wight; 
resting, I believe, on sandstone, which having given way 
b j exposure, the fait of the Chert has been thejprin- 
cipal occasion of the now beautiful ruin beneath. Chert 
also occurs in some parts of Devonshire and Dorsetshire^ 
and is employed for repairing the roads. It also occurs 
resting upon the ferruginous sand or sandstone of Leith 
Bill in Surry ; near the summit of which, the sand, like 
&&t beneath the Chert in the Isle of Wight, contains ofir* 
game remains which are denominated AJeyonku 
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CHIASTOLITE. 

This mineral his only been met with crystallized in 
long slender rhomboidal prisms* composed of two dis- 
tinct substances. The exterior is greyish white or red- 
dish* the interior is black or bluish black, and its sides 
are perfectly parallel with those of the exterior sub- 
stance, which, m some specimens, is so thin as to form a 
mere coating. From each of the angles of the interior 
prisms, there often proceeds a black line which some- 
times reaches the corresponding angles of the coating* 
but is sometimes terminated by a black rhomboidal 
prism ; so that the Chiastolite occasionally consists of 
5 black rhomboidal prisms, communicating by black 
threads, and as it were imbedded in a greyish white or 
reddish substance, which has a lamellar structure, is 
translucent, and hard enough to scratch glass. 

This substance seems only to hare been discovered 
imbedded in argillaceous or micaceous scbistus. In the 
former, it occurs in the Wolf-crag near Keswick, and 
on the summit of Skiddaw, in Cumberland ; and also at 
Jaques de Compostella in. Spain. In the latter, it 
is met with in the Sierra del Marao in Portugal. The 
Chiastolite is also found in Britany in France, in the 
Talley of Barege in the Pyrennees, and at Agbava- 
nagb, and Baltinglass>hill, in the county of Wicklow in, 
Ireland. 

SPINBLLANE* 

The' Spinellane has only been found on the borders of 
tike lake of Laacb, in a rock composed of grains and 
small crystals of glassy felspar, quartz, hornblende, black 
mica, and magnetic iron ore* *It occurs in small rhom- 
boidal dodecahedrons of a dark brown colour,, and is so 
hard as to scratch glass. 



VEU&1TK. 

This mre mineral has been met with chiefly in smalll 
septangular gaiaUelopjpeds y QCP&mmtily &*W$tang4ap 
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octahedrons. Internally the crystals are of a honey yel*> 
low or orange colour ; externally they are usually coat- 
ed by oxide of iron of a yellowish brown colour ; they 

S >e sparks by the steel. The Melilite has only been 
und at Capo di Bove near Rome, in the fissures of a 
compact black lava* 

WACKE.* 

Wacke is of various shades of greenish and yellowish 
grey, and occurs either solid or cellular : when the cells 
are hollow, or filled by some other substance, as quartz, 
chalcedony, or carbonate of lime, the compound is de- 
nominated Amygdaloid . Wacke has an earthy fracture, 
is opake, and generally yields easily to the knife. 

According to Werner it occurs in beds, which gene- 
rally lie under basalt, and above clay, as at Fichtelberg, 
and Marienberg, in the hills of Schnegenberg ; and fre- 
quently contains imbedded crystals of mica, and basaltic 
hornblende. It also occurs in veins. At Joacbimsthal 
in Bohemia it encloses petrified wood, native bismuth* 
and fragments of certain primitive rocks ; and at Kal- 
lennordheim in Franconia, fossil bones : it is found also 
at Westmanland in Sweden, and in Iceland. 

The Amygdaloid or Toadstone of Derbyshire is consi- 
dered by Werner to be a variety of transition Trap. 

Iron C/ay, the Eisenthon of Werner, is considered by 
some as a variety of Wacke ; their general characters 
are the same ; but the colour of the former is reddish 
brown ; they both occasionally constitute the basis of 
amygdaloid. 

SHALE.f SLATE-CLAT. 

Shale occurs only massive ; its general colour is grey* 
which sometimes is bluish, yellowish or blackish ; in 

• Wacke. This has been found in detached raaflea. Fine Amygdaloid, 
of a brown colour, and interfperfed with white fpots, has been brought 
from Labrador. 

N t Shake. Carbonaceous fhale, or coal flats, overlays the ftrata of Coal ' 
in Rhode-lfland, and is diftinguished by impreffions of fern and capillary 
plant*— (Core.) 

At Ghutonbury, near Connecticut river, bituminous Shale ciifts, eon** 
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one direction its structure is slaty, in the other, earthy ; 
it usually adheres a little to the tongue and yields to the 
n&3 9 and is opake, meagre to the touch, and dull, except 
from casually imbedded mica, which sometimes imparts 
a glimmering lustre : its specific gravity is about 2.6. 

Shale has the usual characters of clays, by becoming 
plastic in water ; it disintegrates on exposure to air. A 
variety found at Menil-montant near Paris, enclosing the 
menihte, yielded 66 per cent, of silex : it adheres strong- 
ly to the tongue. 

It is found in beds and strata in schist ; in alluvial de- 

E osites ; and resting upon, as well as interposed between, 
eds of coal, which it invariably accompanies. It often 
contains impressions of reeds and of ferns ; and I am 
informed by my friend L. W. Dillwyn, well known for 
bis curious botanical researches, that he has never dis- 
covered a single impression of fem in shale, perfect as 
these impressions usually are, exhibiting its well known 
appearance of fructification. 

A variety of shale usually accompanies coal, and is 
sometimes intermixed with it, which, from its black co- 
lour and bituminous quality, is termed black bituminous 
shale. It occurs in every independent coal-formation. 
Its structure is slaty : when subjected to the flame of a 
candle, it blazes ; in the fire it crackles, emits a black 
smoke and bituminous odour, loses a considerable por- 
tion of its weight, and is converted into a whitish or 
reddish flaky ash. 

Another variety of Bituminous shale, of a brown co- 
lour, is met with at Kimmeridge in Hampshire, which 
from its giving out a bituminous odour wnen placed in 
the flame of a candle, or in the fire, is termed Kim- 
meridge Coal. By exposure to a considerable heat, the 



timing plain impreffions of fifli, with their fcales, fins, raja, and other 
parts, very apparent*— 

Argillaceous Shale has been bought to me from Wilkrshonv, in which 
weie imprefitoos of ferns, and of the bark, te^ail appearance, of the Palm- 

t r e e *"— (jfradhgy.) 

- The Killas oil the Waa&sll, near Mo n tgo mer y, abounds with fteh of 
bivalve ollulca*, Inch as anemias and tereb r atu bs. In tl tefe, the real 
ftelboarill ; being neither waited away fo as to leave cavities and ittplt* 
worn, nor converted by petrifaction to a frooy condition. 
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bituminous part is consumed, and it is reduced to a 
grey earthy ash. 

FLINTY SLATE.* INDURATED SLATE. 

SILICEOUS SCH1STUS. 

Of Indurated Slate, there are two or three varieties. 

Common indurated Slate. This substance is o/ about 
the same hardness as quartz, which commonly traverses 
it in small white veins. Its colour is very various ; grey, 
bluish grey, and red ; its structure is somewhat slaty, 
and it is translucent on the edges. 

A specimen analized by Weiglib yielded 75 per cent, 
of silex, the remainder being lime, magnesia, and oxide 
of iron. 

It is chiefly found in beds in transition mountains, 
and occurs ift Saxony, the Hartz, in the Lead hills and 
other places in the South of Scotland. At Saaska in 
the Bannat, and in Greece, it occurs in large masses in 
transition limestone. 

Lydian Stone , or Basanite , is of a black or greyish 
black colour, and is always found massive, never with a 
slaty structure ; it is often traversed by veins of quartz ; 
it is opake, less hard than the foregoing variety, and its 
fracture is flat conchoidal. 

It occurs in similar formations and repositories with 
common indurated slate ; and is found near Prague and 
Carlsbad in Bohemia ; near Freyberg in Saxony ; and 
in the Moorfoot and Pentland Hills near Edinburgh* It 
was first brought from Lydia in Lesser Asia ; whence its 
name. 

When polished, it is used to try gold and silver upon, 
by a comparison of colour, and has thence obtained the 
familiar name of the Touchstone. 

Striped Jasper by some is considered as a variety of 
agate or jasper, by others, of flinty slate ; it sometimes 
shews a tendency to a 9laty structure ; it occurs in bands 
or stripes of various shades of yellow, green, purple, and 

* Flinty Slate. The Toucu-ftone is occafionally found along the ihores 
Bear New- York, in rounded mafle9; which, by the blackness of .their 
ftnoothed furfaces, contrail well with the gold, diver and copper, which 
are rutfbed upon them. 

. Google 



72 



ELEMENTARY INTRODUCTION 



red ; from which it has obtained the familiar name of 
Ribbon Agate* or Ribbon Jasper . 

It is found in considerable beds. It occurs in Sax- 
ony, the Hartz, and in Sicily ; and forms whole hills in 
Siberia. 



WHET SLATE,* 

It is found massive, with a slaty structure, and is most 
commonly of a greenish grey colour, sometimes yellow- 
ish or brownish grey ; it is translucent on the edges, 
yields to the knife, and is somewhat unctuous to the- 
loach. 

It occurs in primitive mountains at Lauenstein in 
Bayreuth, in Saxony, and near Freyberg in Bohemia ; 
it was first brought to Europe from the Levant. When 
cut and polished, it is used for sharpening knives and 
other instruments ; whence its name. 

* WbeUlaU . A fpedet of flaty whetftone is quarried in the north-east- 
ern fart of Pennfylvania, and has been brought to New- York, for the 
purpofe of fharptening edged tools. It is of an olive-brown colour, of a 
fine ftnooth grain, and eafy to work ; but its foftness makes it wear away 
too bit. 
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ALUMINE or ARGIL. 

This substance obtained the name of Alumina from 
its forming the base of common Alum ; and that of Ar- 
gil, from the Latin, Argilla, Clay, on account of its 
being a constituent of Clays, though rarely in a greater 
proportion than one- third or one-fourth ; nevertheless, 
clays are termed argillaceous substances , and those rocks, 
of which Argil forms a notable proportion, are termed 
Argillaceous rocks ; one character of which is, that they 
give out a peculiar odour when breathed on, that may 
always be regarded as a mineralogical test of the pro* 
sence of Argil, whence it has been termed the w irgtUa* 
ceous odour ; but as it does not belong to pure Alumine, 
it is considered to be owing to a combination of that- 
substance with the oxide of iron, which generally enters 
into the composition of argillaceous minerals. 

Alumine, when pure, is perfectly white, and is desti- 
tute of taste and smell ; its specific gravity is &0 ; and it 
is iufusible, except by voltaic electricity. It bps already 
been said, in treating of the Earths generally, that Alu- 
mine is not a simple substance, and that Sir EL Dav£ 
has ascertained it to be composed of oxygen united with 
a base, Alumxum , in the proportion of 46 of the former 
to 54 of the latter; but though the results afford a strong 
presumption that Alumine is a metallic oxide, its base 
has not been yet obtained in such a state as to make it % 
fit object for investigation. 

As the precise nature of its base is unknown, Alumine 
is still ranged among the Earths. As an earth, it may 
be said that it is never found pure. It enters largely 
into the composition of many earthy minerals, ana m 
small quantity in some metalliferous ores. It is.au in* 

S redient, in a large portion, of some of the most abun- 
ant rocks, primitive, secondary and alluvial, and is 
found in all soils. It is the most abundant of all the 
Earths, except Silex. ; ,Cooj: , ; 
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It occurs combined with the fluoric and sulphuric acids; 
and with the Alkalies, Potash and Soda. 

Alumine is found in the greatest purity in corundum 
aud its varieties. 



CORUNDUM. 

The varieties included under this term, viz. Corun- 
dum, Oriental Ruby, Saphire, and Emery, are the hard- 
est substance in nature, except the Diamond, and the 
mostponderous of stony substances ; their specific gravi- 
ty varies from 3.66 to 4.08. The saphire is the heavi- 
est. The lamellar structure is remarkably visible in the 
common Corundum, which readily splits into rhomboids, 
of which the angles are considered to be 86° 38" and 
03 * 2 2*. All the varieties of Corundum belong exclu- 
sively to primitive countries. 

Common Corundum , probably from its texture, has 
received the name of imperfect Corundum ; and from its 
hardness, that of Adamantine Spar . It is sometimes 
nearly colourless, and somewhat translucent ; but more 
often has a greyish or greenish tint, occasionally reddish, 
or brownish, with a metallic chatoyant lustre ; it is more 
rarely ycfllow and transparent, or black and opake. 
The common form of its crystal is the hexahedral prism, 
which rarely shews a tendency to flat triedral termina- 
tions ; it occurs also in obtuse, and in acute, hexahe- 
dral pyramids. It consists of about 90 per cent, of alu- 
mine, £ of silex, and some oxide of iron : in some va- 
rieties of Corundum, the latter does not exceed one 
per cent. 

Adamantine spar is found in India, in a granite rock, 
imbedded, after the manner of felspar. It is often ac- 
companied by the fibroiite, talc, garnet, zircon, and 
magnetic iron. It is also found in China, nearly under 
the same circumstances. It occurs every where from 
China to Beqgal ; in tbe kingdom of Ava, and on the 
coast of Malabar: its gangue, in the Carnatic, is a 
coarse-grained white marble. It has been found in Italy 
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hi micaceous schistus, and entering into the composi- 
tion of granite in North America.* 

The yellow is found in Bengal ; the brown, with a 
chatoyant lustre, on the coast of Malabar; tha black in 
China. # 

In the East Indies it is used for polishing steel, and 
cutting and polishing gems ; but the lapidaries of Eu~ 
rope prefer diamond-powder, on account of the greater 
rapidity with which it works. 

The Oriental Ruby, or Oriental Amethyst , is Usually 
ef a brilliant red colour ; sometimes nearly of a violet 
colour; occasionally either wholly, or partly, colour- 
less and transparent ; often chatoyant, when it is termed 
Asteria , or Star-stone . 

The Saphire varies from the preceding variety prin- 
cipally in respect of its colours, which are blue, yellowy 
or yellowish green ; when blue, it is properly the sa* 
phire; when yellow, it is by lapidaries termed the Ori- 
ental Chrysolite , or Oriental Topaz ^ when, yellowish 
green, the Oriental Emerald . 

The Oriental ruby and the saphire do not essentially 
differ from common corundum in respect of analysis; 
A variety of the latter consisted so nearly of pure alu- 
mipe, that Klaproth found oaly 4h5 of silex and t of 
oxide of iron. The general forms of their crystals are 
much the same as those of common corundum, but their 
planes are usually more numerous. These gems are 
said to have been found in g&nite, and in sienite, in 
the kingdom of Pegu and the Island of Ceylon : but 
they are more commonly met with in alluvial deposites, 
and in brooks in the neighbourhood of primitive moun- 
tains^ They have been thus found in the brook. Ex- 



* Good judges affirm that Adamantine Spar has been found near Phila* 
delphia, in the neighbourhood of Baltimore, andat Had dam, Conn, in 
granite.. That of Chefnut-hili is, in. external appearance, very much like 
that of Bombay, but diiTers from it in being free from pyrites, and in 
being much more regularly figured. Its colour is a light green, and its 
hardneft fuch as to cot guUs very readily. Some fpecimens have the 
luftre of glafs, while others are not fo bright. It it bedded in granite, or 
rather forms an ingredient of that rock, afiociated with flem-coloured 
fHdfpar, finoky quartz i greenHh mica, ftriated cryftals of black fchoerl, a &4 
fometimes final! garnets.— (Med. Repos, PoL.fr /• 201.) 
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paiUy in France ; near Meronitz and Billie in Bohemia \ 
they hare also been found in the province of Forez in 
France. 

The value of these gems in jewellery is well known. 
It is said that those of a light blue colour, ipay be divest- 
ed of it by hfeating them m a charcoal crucible, without 
injuring their other properties, and that they are then 
often sold as diamonds. 

Emery, though it bears very little resemblance to the 
preceding, is, from its hardness and analysis, consider- 
ed to be a variety of Corundum. It usually occurs in 
masses of a blackish or bluish grey colour, having the 
aspect rather of a fine grained rock, than of a simple 
mineral. - 

It is found in the East Indies, enclosing whitish or 
reddish talc, and small portions of magnetic iron. That 
of Jersey resembles magnetic iron in mass, enclosing 
white Mica. That of Smyrna is also micaceous ; and 
encloses magnetic iron and sulphuret of iron. In the 
isle of Naxos, emery is found in rounded masses at the 
foot of primitive mountains. It occurs in Italy and in 
Spain : but that of Ocbsenkopf, near Swartzenberg in 
Saxony, seems to be the only variety which has been 
see? in its native place. It is disseminated in a bed of 
hard steatite, of a yellowish grey or apple green colour, 
mixed with common talc. 

^ It is largely used for cutting and polishing by lapida- 
ries, and by workers in glass, steel, fcc. % 

FIBROLITE. 

The Fibrolite is white, or of a dirty grey colour : it 
is fibrous, and harder than quartz. The fibres are rarely 
so large as to present any very determinate form ; but 
the Count de Boumon observed some in that of a right 
prism with rhombic bases, of which the angles are 100* 
and 80°. The Fibrolite is infusible ; its specific gravity 
is about 3.2; and it is composed of 58 of alumine and 
36 of silex. 

It is found accompanying crystals of corundum in the 
Carnatic and in China. 
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ROTTEN 9 TONE* 

The Rottenstone is commonly considered as a variety 
of Tripoli, from which it essentially differs in respect of 
composition. It is found at Bakewell in Derbyshire. 
It is of a dirty reddish brown or nearly black cotour, 
yields to the nail, and is fetid when rubbector scraped : 
it is composed of 86 parts of alumine, 4 of silex, and 10 
of carbon. 



PJNITE.* 

The Pinite is found generally in six-sided crystals* 
sometimes modified, o£abrown, blackish-brown or grey 
colour : externally ks crystals are ochreous, and usually 

f ive out an argillaceous smeU when breathed on. The 
inite consits of about 74 of alumine, 29 of silex, and 7 
of oxide of iron. 

It was first discovered in granite, near Schneeberg in* 
Saxony, in the mine called Pini, whence its name : it 
has since been found in the Puy de Dome in France, i ml 
a porphyritic felspar : it also occurs at St. Michael’s 
Mount, in Cornwall, in granite veins;* at Ben Glon 
and Blair-Gowrie in porphyry. 

» * * * 
CYANlTE,f Or SAFPARE. , 

This mineral usually' occurs in lamellar oblique prism% 
of a bluish or pearl-grey colour, having a pearly lustre: 
it scratches glass when held in one direction, but yields 
to glass in another direction : it< becomes electric by 
friction. Its specific gravity is about 3.5, and it con- 
sists of about 55:5 per- cent, of alumiae»43 of silex, and 
0.5 of oxide of iron. . It is infusible. * 

It is usually found in primitive rocks ; and occurs in 
Scotland, at Bohan in Banffshire ; near Banchory in. 

• jPuuu— A t Haddam, in cryftals which are fomotfaics fcwalin chesin 
tthgth’, fitnated in n^caeeon* rocks.*— (SiUh*a*.) * 

f Cyanite. Found* in large lamellar mafles, at Cheftcrfield, Man. (Hutt.) 
Md, various other places, in Maryland, Pcanfyhraaiv a m 
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